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1.  Introduction 


1.1  Model  Overview 

•  Background 

Groundwars  is  a  weapon  systems  effectiveness  combat  simulation  model  which  provides  the  results 
of  a  land  duel  between  two  forces.  The  model  simulates  battle  at  the  mdividual  w^on  system  level 
and  employs  Monte  Carlo  probability  theory  as  its  primary  solution  technique.  The  simulation  is 

stochastic  and  event  sequenced. 

Groundwars  is  an  outgrowth  of  the  TANKWARS  model,  version  H,  written  in  the  mid  1980s  by 
Fred  Bunn  of  the  BalUstic  Research  Laboratory  (BRL),  Aberdeen  Provmg  Ground,  Maryland.  The 
original  model  has  been  modified  by  AMSAA  over  the  years  to  mclude  numerous  ^ancements  md 
new  methodologies.  As  the  AMSAA  version  grew  and  evolved,  it  was  renamed  Groundwars.  The 
current  version  of  the  model  is  Groundwars  Version  6.5. 

•  Platforms 

A  total  of  six  different  platform  types  can  be  deployed  between  the  two  forces,  ^le  u^r  deten^es 
the  size  of  the  two  forces  (maximum  of  100  total  systems),  the  weapon  mix  md  performance  data, 
the  range  at  which  the  battle  wiU  begin,  the  attack  angle  distribution  to  be  used,  the  terram  sUtistics 
to  be  uLd,  and  the  atmospheric  conditions.  Each  platform  can  be  assigned  up  to  three  weapon  types 
for  use  throughout  the  battle. 

•  Terrain 

IntervisibiUty  between  combatante  is  determined  by  sUtistical  terrain  daU.  This  aUows  investiption 
of  situations  on  a  general  area  of  terrain.  One  concern  about  results  from  combat  simulations  is  that 
they  are  specific  to  the  area  of  ground  on  which  the  scenario  is  set  and  to  the  deployment  and  tac  ics 
used  by  both  sides;  the  conclusions  which  are  drawn  from  such  results  may  or  may  not  be  genwaUy 
appUcable.  This,  of  course,  can  be  overcome  by  changing  the  tactics,  deployment,  and  ground;  but 
the  time  inmUcations  of  such  a  study  are  generally  unacceptable.  A  statistical  terrain,  althou^ 
developed  from  a  set  (or  sets)  of  defender  locations  and  attacker  routes  with  accompanymg  Ime-of- 
sight  (LOS)  arrangements,  is  sampled  independently  for  LOS  opportumties  durmg  &e  battle  an  or 
subsequent  replications,  and  ultimately  provides  a  representation  of  the  terrain  s 
A  statistical  terrain  model  is  used  to  generate  the  lines  of  sight  which  occur  durmg  the  battle  from 
empirical  data,  field  trials,  and  other  sources.  Since  data  from  such  sources  are  combmed  across 
different  cases  in  vriiich  the  ground,  the  tactics,  and  therefore  deployments  may  all  be  chang^,  the 
results  obtained  from  the  simulation  are  not  restricted  to  a  specific  arrangement  of  forces  on  the  arw 
of  the  terrain;  thus  the  results  from  Groundwars  are  applicable  to  a  general  type  of  combat  (e.g.,  tne 
assault  of  a  well-prepared  position)  and  so  provide  a  basis  for  screening  a  large  number  of  cases  or 
scenarios  prior  to  modeling  a  select  few  in  more  detail  in  a  higher-level  model. 


•F.  Buoo,  -THE  SUCTAINED  COMBAT  MODEL:  TANK  WARS  H.  An  Anno«d  Combs!  Ansly.i.  Progrtm,*  BRL 
Technical  Report  ARBRL-TR-09999,  December  1985. 
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Four  terrain  distributions  are  incorporated  into  the  model,  representing  probabUities 

out”f  vTew  LOS  segments  between  individual  defenders  and  groups  of  atUckers.  ^ 

<!.»tected  bv  the  user  without  requiring  specific  distributions  to  be  input;  they  Eschenbach. 

/eit  rZnriT  -dl  M!fraT(SWA)  (Table  1  and  Table  2).  Eschenbach  has  choppy 
range  and  in-view  lengths.  Hunfeld  has  ^erate  -ges  /eme  is  fUt 
and  has  long  opening  range  and  in-view  lengths.  A1  Mafraq  has  even  longer  m-view  Ungth^  TabU 
top  terrain  in  which  defenders  and  attackers  always  have  LOS,  can  also  be  chosen.  The  m^el  al 
alfows  the  user  to  input  other  terrain  distributions  if  desired.  Vehicles  “ 

htve  line-of-sight  to  one  another.  The  probabilities  listed  m  Table  1  and  Table  2  are 
SatiVe  A  random  number  draw  between  0  and  1.  U(0,1),  wiU  produce  the  first  openmg  range 
Srien  a  giveHefender  and  attacker,  using  Table  1.  Additional  U(0.1)  draws  will  produce  m- 
view  and  oS-of-view  segment  lengths  in  meters  for  the  same  defender/attacker  pair  using  Table  2. 


Table  1:  Opening  LOS  Range  Distributions 


Ooening  LOS  Ranee  (Range  at  First  LOS) _ 

Eschenbach 

Hunfeld 

Range 

Probability 

Range  (M) 

Probability 

0 

.000 

0 

.000 

1000 

.113 

1000 

.073 

2000 

.444 

2000 

.290 

3000 

.709 

3000 

.619 

4000 

.803 

4000 

.866 

5000 

.926 

5000 

.950 

6000 

.962 

6000 

.985 

7000 

1.000 

7000 

.993 

8000 

.999 

9000 

1.000 

P 

^eine 

AIM 

afraa 

Range 

Probability 

Range  (M) 

Probability 

0 

.000 

0 

.000 

1000 

.000 

500 

.005 

2000 

.055 

1000 

.020 

3000 

.317 

1500 

.025 

4000 

.660 

2000 

.040 

5000 

.836 

2500 

.120 

6000 

.917 

3000 

.220 

7000 

.965 

3500 

.310 

8000 

1.000 

4000 

.390 

4500 

.540 

5000 

1.000 
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Table  2:  LOS  Probability  Distributions 


In-LOS  and  Out-of-LOS  Probability  Distnbution 

Eschenbach 

Hunfeld 

Out 

Segment 

In 

Out 

Length  (M) 

Length  (M) 

0 

.000 

.000 

0 

.000 

.000 

100 

.211 

.117 

100 

.158 

.141 

200 

.370 

.1S6 

200 

.280 

.239 

300 

.513 

.247 

300 

.379 

.320 

400 

.617 

.308 

400 

.469 

.380 

500 

.703 

.369 

500 

.543 

.441 

600 

.767 

.414 

600 

.589 

.485 

700 

.815 

.458 

700 

.638 

.518 

800 

.853 

.495 

800 

.669 

.544 

900 

.878 

.522 

900 

.705 

.567 

1000 

.898 

.543 

1000 

.740 

.588 

1500 

.954 

.653 

1500 

.871 

.671 

2000 

.981 

.744 

2000 

.950 

.747 

2500 

.994 

.791 

2500 

.979 

.796 

3000 

.997 

.861 

3000 

.993 

.846 

3500 

.999 

.902 

3500 

.997 

.879 

4000 

1.000 

.929 

4000 

.999 

.915 

4500 

1.000 

.942 

4500 

.999 

.936 

5000 

1.000 

1.000 

5000 

1.000 

1.000 

>eine 

■ebb 

In 

Out 

In 

Out 

Length  (M) 

Length  (M) 

0 

.000 

.000 

0 

.00 

.00 

100 

500 

.59 

.61 

200 

1000 

.77 

.76 

300 

1500 

.86 

.84 

400 

.336 

2000 

.92 

.89 

500 

.340 

.349 

2500 

.96 

.92 

600 

.379 

.417 

3000 

.98 

.95 

700 

An 

.444 

3500 

1.00 

.97 

800 

.442 

.470 

4000 

1.00 

.98 

900 

.471 

.488 

4500 

1.00 

.99 

1000 

.499 

.507 

5000 

1.00 

1.00 

1500 

.648 

.615 

2000 

.742 

.685 

2500 

.828 

.744 

3000 

.868 

.793 

3500 

.908 

.824 

4000 

.935 

.835 

4500 

.947 

.852 

5000 

1.000 

1.000 
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Acquisition 

Oiven  that  intervisibility  exisU  between  two  combatants,  one  may  acquire  the  other.  An  observer 

.cquisiUon  is  baid  on  the  Nigltl  Vision  EUaromc  Sensors  Directorate  fWESDJ  UtgM  “““ 

toLes,  and  is  a  Ihnction  of  the  sensor,  the  aunospbere,  the  target  “tl  ^ 

aUo  detect  a  tareet's  firing  signature.  Whatever  an  enemy  system  fires,  there  is  a  probab^ty  that 

the  observe,  will  detect  it.  If  Ss  probabiUt,  is  met,  the  o^er  “* 

after  a  random  period  of  time  which  is  sampled  from  a  distnbution  generated  from  test  data. 

Weapons 

Four  types  of  rounds  can  be  played  in  the  model:  kinetic  energy  (KE).  Mgh  explosive  anti-ta^ 

(HEATT^i-tank  guided  missiUs  (ATOM),  and  fire  and  forget  missiles  a^d 

S  syim  characteristics  (firing  times,  times  of  flight,  reUabdity).  accuracy  data,  and 

vulnerability  data. 

Target  Engagement 

Three  types  of  target  engagements  can  be  played  in  the  model.  The  first  is  single  urget  engagement 
in  which  a  firer  detects  a  target,  begins  engagement  of  the  target,  and 

The  second  type  aUows  the  firer  to  detect  a  Urget  and  begm  engagmg,  and  to  concurrently  s^cu 
STi^tiontti  UrgeU.  Once  the  firer  disengages  the  first  Urget.  he  will  select  the  next  targ^f~“ 
Z  lYsrH  begin  engaging  the  next  Urget.  The  third  type  of  engagement  can  only  b* 

1“  rpStahlS^I.  Ods  iyp.  of  dm  firer  tarempta  h,  ,omm  .  number  of  tarpeta. 

and  then  fire  a  single  shot  at  each  of  the  queued  UrgeU  nearly  simulUneously. 

Countermeasures 

A  number  of  countermeasures  can  be  simulated.  These  include  smoke  grenades,  l^r  warning 
receivers  (LWR),  an  Active  Protection  System  (APS),  and  artillery-delivered  smo  e.  en  sm 
3  g”  Le  system  detecU  an  incoming  round,  it  can  launch  grenades  around  the  vehicle  ^d 
form  a  cloud  of  smoke  which  may  cause  incoming  missUes  to  APS  ^ 

round  and  either  destroy,  jam,  or  degrade  an  incoming  projectile.  The  user  "“f  \  J 

effectiveness  for  these  self-defense  systems.  Artillery  delivered  smoke  can  also  be  played 
battlefield  to  degrade  acquisition  capabilities. 

Artillery 

Limited  artiUery  play  is  also  implemented  in  the  model.  Each  side  can  deploy  one  onfall  mission 
during  a  battle^and  the  attacking  force  is  given  the  option  to  have  one  preparatory  artdle^  bamg  . 
Yorii  tjpe  of  mission,  there  is  an  associated  probabUity  of  kill  which  is  assessed  agamst  enemy 
vehicles.  On-call  artillery  missions  occur  at  random  times  in  the  battle. 

Disengagement 

Groundwars  allows  the  user  to  choose  from  two  optional  disengagement  tactics.  A  firer  wUl  always 
disengage  a  Urget  after  the  Urget  is  catastrophically  killed.  One  optional  tactic  is  to  disengage 
Safer  iSSg  it.  Another  if  to  fire  a  cerUin  number  of  rounds  at  a  Urget  ^d 
Fof  these  optionsd  tactics,  the  model  aUows  a  firer  to  return  to  a  serviced  target  if  he  hasn  foun 
another  target  after  a  period  of  time. 
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•  MOEs 


The  primary  measures  of  effectiveness  for  the  simulation  are  loss  exchange  ratio  (LER  --  mean  RED 
dead  divided  by  mean  BLUE  dead),  mean  casualties  (systems  which  are  fire-power  lolled  or  wor^), 
system  exchange  ratios  (LER  for  individual  platform  types),  and  average  losses  as  a 
in  the  battle.  The  secondary  measures  include  surviving  force  ratio,  shoU,  hits,  and  lolls  for  each 
weapon-target  pairing,  and  average  detections  by  each  sensor.  The  amount  of  output 
controlled  by  the  user,  and  can  range  from  averages  to  a  detailed  break  down  of  many  facets  o  e 

battle. 


•  Uses 

Groundwars  can  provide  a  trade-off  analysis  between  major  weapon  system  characteristics  such  as 
fire  control,  vulnerability,  and  accuracy.  It  can  provide  analysis  for  a  number  of  combat  related 
issues  (i.e.  terrain,  atmospheric  conditions,  attack  angles).  The  effects  of  chMges  m  target 
acquisition,  target  disengagement  policy,  and  ammunition  storage  can  be  shown  relatively  qmckly 

and  easily. 

•  Limitations 

Groundwars  is  used  primarily  for  direct-fire  weapon  systems  studies.  It  does  not  model  heUcoptera, 
mines,  or  dismounted  infantry.  Although  both  prep  and  on-caU  artiUepr  can  be  played,  the  model 
should  not  be  used  for  a  study  whose  emphasis  is  on  indirect-fire  analysis. 


•  Runtime 

A  major  attribute  of  Groundwars  is  its  quick  set-up  and  run  time  which  allows  for  examination  of 
many  situations  and  conditions.  The  sample  battle  of  6  RED  vs  4  BLUE  shown  later  in  *e  document 
took  about  3  minutes  to  run  3000  replications  on  a  PC.  The  model  provides  a  basis  for  modeling 
system  interactions  and  can  enable  an  analyst  to  obtain  a  good  understanding  of  these  effects  prior  to 
large  scale  combined  arms  modeling. 


1.2  Version  5.3  Model  Enhancements 


The  following  list  provides  an  overview  of  the  model  enhancements  made  to  version  5.3,  from  version  5.0. 


lCOSIM  Draw  -  Based  on  the  recommendations  of  the  AMSAA/TRAC-WSMR  Joint  Working 
Iroup  on  Methodologies  in  Combat  Simulation  Models,  the  P-Infinity  ACQSIM  Draw  meUiodology 
fzs  recently  implemented  in  the  Groundwars  model,  replacing  the  older  Opportunity  Draw 

lethodology. 


The  NVESD  (Night  Vision  Electronic  Sensors  Directorate)  ACQUIM  model  target  detection 
algorithms  used  in  Groundwars  calculate  P-Infinity  and  T-Bar  (mean  time  to  detect)  ba^  upon 
sensor,  atmospheric  conditions,  and  target  charwteristics.  P-Infinity  can  be  defined  as  the 
probability  of  detection  given  an  infinite  amount  of  time. 


In  Groundwars,  upon  opening  line-of-sight,  acquisition  capabiUty  is  determined  by  drawing  a 
uniform  [0,1]  random  number  and  comparing  it  to  the  calculated  P-Infinity.  If  the  random  numl»r  is 
less  than  P-Infinity,  the  target  can  be  detected  by  the  observer,  and  a  time  to  detect  is  calculated 
based  upon  the  value  of  T-Bar. 


The  older  Opportunity  Draw  methodology  consisted  of  testing  a  new  random  number  draw  agamst 
V  ofTS  for  .very  opportSty  (U.,  .ew  tme.>f.ri,hl  oped.,  bew^ 

=«ho<k,lo,y  »2.pplii  .be  P-bJbu.y  p,obd,iUfl,  by  rep..t«IIy  dcwm.  ,™lom 

numbers  until,  in  effect,  the  P-Infinity  test  succeeds. 

The  ACQSM  Draw  consists  of  drawing  a  uniform[0.1]  random  number  »» f  ** 
replication  for  each  observer  and  assigning  it  to  that  observer  for  the  duration  of  the  battle  ^e 
observer's  random  number  is  used  for  aU  P-Infinity  tests  for  that  observer  for  the  duration 

battle. 

WA^  .n.1  Narrow  Vield-of-View  (FOV)  Search  -  Changes  were  implemented  to  simulate  the  play 
'  "  b^riiS^V^OT)  ^  .3  FOV  (NFOV)  »«ob-,  0..  ».  b.  daol...  «.  ob»n,» 

Ur,L  d  WFOT,  «.d.  who.  .  urse.  i.  WFOV.«=,ui,.d,  to  ob»^«  f  “ 

?SoV  L  to  li»i  the  U„M  i.  NFOV.  Previously,  Grorndwers  eUowed  only  one  FOV 

for  search  and  engagement. 

n  •  T  P/vra.-ro  in  i<i  a  orocess  used  by  gunners  to  adjust  fire  on  the  torget.  The  range-in 
•  syLL  with  Uoi;^  "dT" 

Lrrect  for  errors  associated  with  target  range  estimation,  system  biases,  etc. 

TO,e  wwurete  f.™  by  wijiwti.,  the  dmpoiut  in  reepo^  a 

preceding  round.  Groundwars  now  allows  rangmg-m  to  be  simulated  for  burst-fire  weapo  . 

.  JaveUn  -  Groundwars  can  now  simulate  a  lock^n-before-laimch  system  like  JaveUn.  See  the 
Weapon  Input  File  descriptions  for  further  information. 

.  Burst-Rre  -  Fixes  to  the  burst  fire  code  now  allow  separate  burst-fire  rounds  to  “ 

Sell  af  adding  the  capabUity  to  input  a  different  variable  bias  for  subsequent  burst  dehvery 
accuracy.  Also,  ranging-in  capabUity  has  been  added  as  described  above. 

.  Hunter-Killer  -  Groundwars  allows  simulation  of  the  Hunter-Killer  capabiUty  by  aUou^g  a  system 

Wiih  a.  .id.  «.d  WV..W  FOV  ».,d.  i.  Hwd..-Kdl.r..m.dd.d  by 

having  the  commander  acquire  a  target  in  WFOV,  then  pass  this  mformation  to 
Ln  proceeds  to  search,  reacquire,  and  engage  for  the  target  in  NFOV.  MeanwhUe,  the  commander 

can  search  in  WFOV  for  another  target. 

.  Communication  -  In  Groundwars,  this  refers  to  inter-vehicular  communication,  i.e., 
o.  d..  »«.  fon,.  for  d„  pun»«.  of  dun.,  «,« 
new  wide  and  narrow  FOV  capability  in  the  model,  commumcation  is  Dueled  as  ^ 

observer  acquires  a  target  in  WFOV,  the  observer  transmits  the  torget  location  to  all  ^ 

systems.  The  original  observer  and  aU  receiving  systems  wiU  then 

NFOV  before  prLeding  to  engage.  (Note:  The  only  way  to  8®^®“ Wot) 
tnformatioa  is  psffffH  is  to  increase  or  decrease  the  time  to  wait  (mput  variable  d^ribixl  below) 
before  the  receding  vehicle  wiU  react.)  One  set  of  values  per  force  for  the  foUowmg  is  mput  an 
applied  to  each  unit  in  that  force  for  the  foUowing: 

•  probabUity  of  receiving  a  transmission  of  target  location, 

•  time  to  wait  before  the  receiving  vehicle  wiU  conduct  its  field-of-view  search,  and 
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.  length  of  time  the  receiving  vehicle  wUl  search  in  ite  field-of-view  before  renewing  normal 
search. 

•  Active  Protection  System  (APS)  -  Degradation  factors  (affecting  lethaUty  of  incoming  romds) 
now  be  input  by  range  (from  firer  to  target  with  APS)  and  by  vehicle  exposure  (huU  defilade  or  fully 

exposed). 

•  Attack  Angle  Distributions  -  Some  errors  in  the  third  decimal  place  have  been  corrected. 

•  Terrain  -  An  additional  sUtistical  terrain  is  now  user-selecUble  within  the  model.  It  is  Al  Mqfraq,  a 
Southwest  Asia  terrain  with  very  long  lines-of-sight. 

.  Rounds  Consumed  Per  Enemy  System  KiUed  -  A  new  Measure  of  Eff^tiven^s  ^jeen  add^  to 
Groundwars.  Rounds  Consumed  per  Enemy  System  Killed  is  now  mcluded  m  ®  ^ 

is  a  measure  of  rounds-fired  plus  rounds-stowed-that-are-lost-  when-a-system-is-K-KiUed  divided  by 
enemy-systems-killed.  The  MOE  is  reported  by  platform  type. 

•  Radar  -  A  correction  to  the  radar  acquisition  routine  was  made  which  affecte  the  calculation  of  the 
signal-to-noise  ratio. 

.  Debug  Flags  -  Three  more  debug  flags  (to  total  33)  have  been  added  to  handle  NFOV-acquisition, 
lock^on-before^Uiunch,  and  Range~in  events. 

•  Bug  Fixes  -  A  number  of  bugs  which  caused  run-time  errors  were  fixed  involving  the 
disengagement,  target  selection,  print  acquisition,  acceleration,  and  deceleration  routmes. 

1.3  What's  new  in  Version  6.5 

The  following  list  is  a  summary  of  enhancements  made  to  the  model  since  version  5.3. 

.  Multiple  Weapons/Ammunition  per  Platform  -  Any  vehicle  (or  platform)  may  now  fire  up  to  fcee 
different  weapon  types  (e.g.,  firing  a  missile  at  long  range,  a  cannon  round  at  m^uin  range,  and 
machine  gun^  clo»  range).  This  wUl  also  aUow  a  mix  of  ammumtion  types.  The  ^ 

create  a  decision  Uble  for  each  force  which  specifies  the  priority  of  weapo^ystem  flection  thrt  a 
unit  wfil  use  to  determine  which  weapon  it  will  fire  at  a  given  target  type.  The  pnonty  hst  must 
specified  for  three  different  range  bands  for  each  weapon/target  combination. 

.  Range  Increment  by  Weapon  Type -Many  of  the  performance  data  are  input  by  range  mcrements. 

^  b.  of  500,  1000,  1500  rne^r,,  «c.  I. 

versions  of  Groundwars,  this  range  increment  was  specified  m  the  game  file  and  was  appE^  ^  all 
units  on  both  sides  in  the  scenario.  With  the  new  play  of  weapon  system  ^es  per  Pl««o™* J 
becomes  even  more  important  to  be  able  to  use  different  range  increments  to  mput  data  for  different 
weapons.  The  Range  Imxement  for  Input  DaU  is  now  specified  for  each  weapon  system  m  &e 
weapon  file.  Note:  For  target  acquisition  (and  including  comb^  identification  devices)  mput,  the 
RginoOut  variable  as  specified  in  the  game  file  is  used  for  all  units. 

.  Free  Formatted  PKH  VuInerabiUty  FUe  Input  -  In  order  to  decrease  the  chance  for  errora  when 
creating  VulnerabUity  Files  for  Groundwars*  use.  The  Probability  of  Kill  Given  a  Hit  data  from  an 
lUA-style  file  is  now  read  by  the  model  in  free  format. 

.  PKS  Input  FUe  Range  Specifications  -  The  number  of  lines  of  input  for  each  ex^sure  conditoon  is 
now  input  at  the  beginning  of  the  PKS  File,  just  before  &e  PKS  values.  This  value  shoul 
correspond  to  the  number  of  ranges  for  which  PKS  values  are  input. 
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»  T:mAiin0  fnr  T  awes  and  T.FB«  -  The  model  will  now  allow  the  user  to  specify  smaller 

increiJents  of  time  (in  seconds)  to  report  the  average  BLUE  and  ^  “ 'fo 

output  Uble.  For  typical  battle  durations  of  20  mmutes,  losses  and  LERs  c  po 

second  intervals.  For  2  minutes  of  battle,  1-second  intervals  may  be  used. 

New  Target  Acquisition  Methodology  - 

.  Line  Pair  Criteria  -  The  recommended  values  of  the  Johnson  line  Pair  Criteria,  n50,  used  to 
define  various  levels  of  target  discrimination,  has  been  revised. 

•  Mis-Identification  -  Methodology  to  allow  an  observer  to  mis-identify  a  target  (identify  the 
“gi  to!oSy)  h«  bee.  eSed,  Terge.  mie-ide«i(ic.U<»  (mi-®) 

coLderation  du^g  investigation  of  fratricide  and  combat  vehicle  target  identification  (Combat 
ID)  technologies. 

•  ID-caU  -  As  part  of  the  new  mis-ID  methodology,  this  represents  the  point  at  which  m 
^an  ?D  d^laration  (correct  or  incorrect).  An  additional  line-pair  mput  must  be  specified 

for  this  in  the  game  file. 

.  Tima  to  Find  a  Tamet  in  Narrow  Field  of  View  (NFOV)  -  Once  a  target  is  acquired  in  Wide 

Field  of  View  (WFOV),  the  observer  changes  to  Narrow  ^Id  of  ej^fions 

tn  find  (i  e  ID  recognize,  classify,  etc.)  the  target.  Instead  of  usmg  the  ACQUIRE  equations 
to  calciiate  ’how  long  this  takes,  a  nominal  time  of  three  seconds  is  appUed.  The  mput  vanab  e 
tnfov  in  the  sensor  file  is  no  longer  needed. 

Combat  Identification  (CID)  Constant  Emitter  Methodology  -  The  meth^logy  for  CID  dey^ 
wSh  ie  dSi  as  CoJtam  Emitter  (CID  File  1  in  Groundwars)  has  been  Jh^ 

CID  signal  check  is  done  just  prior  to  the  gunner  firing,  instead  of  just  after  target  detection 

WFOV. 

Electromagnetic  Gun  (EMG)  Methodology  -  This  aUows  the  simulation  of  a  iM^ic  ®“"8y  round 
wSrpSS^eUeTby  electromagnetic  energy.  New  inputs  for  this  are  contamed  m  the  Weapon 

File. 

Bug  Fixes  -  A  number  of  bugs  were  fixed  involving  missUe  firings. 
enwuntered  reading  comment  lines  in  the  routine  which  reads  mput  from  the  PKS  file. 


The  following  input  files  have  changed  their  format  since  version  5.3: 

.  Game  FUe  -  The  line  specifying  the  Range  Increment  for  Input  has  been  deleted.  The  number  of 
line-pairs  for  ID-call  is  now  input. 

.  Weapon  File  -  The  Range  Increment  for  Input  is  now  specified  for^h  weapon 

An  toL  tT  or  F)  is  splafied  to  indicate  whether  an  EM  Gun  is  bemg  play^.  If  an  EM  Gun  is 
played,  additional  values  must  be  input  describing  the  time  to  generate  one  firmg  stored  energy,  an 
the  maximum  energy  storage  possible. 

.  Unit  File  -  Uo  to  three  weapon  system  names  are  now  specified  for  each  unit  instep  of  one.  Each 

.  Priority  File  -  This  is  a  new  input  file.  Each  force  must  have  one  of  these  files  which  contains  a 
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decision  table  which  specifies  the  priority  of  weapon  system  selection  by  range-band  that  a  unit  will 
use  to  determine  which  weapon  it  will  fire  at  a  given  target  type. 


Vulnerability  File  -  Although  no  format  change  is  necessary  in  the  PKH  file,  the  model  ^1  now 
accept  free-formatted  lines.  If  PKS  (PK  Flag  =  2)  input  is  used,  the  number  of  ranges  conUmed  m 
the  file  for  each  exposure  must  be  input. 


•  Sensor  File  -  The  tr/ov  input  is  now  omitted. 


2.  Input  Data  Requirements 

The  program  has  been  released  with  certoin  limits  on  the  number  of  units  in  a  battle  (100)  and  die  of 

differenf  vehicle,  weapon  and  sensor  types  which  can  be  played  (6).  These  hnuU  may  be  m^fied  and  the 
model  recompiled,  but  some  additional  modifications  may  be  needed  within  the  program  to  achieve  this. 

Groundwars  requires  input  files  describing  the  scenario  and  weapon  system  perfonnance  for  each 
side  There  are  a  total  S 14  different  file  types,  9  of  which  are  required,  with  5  bemg  optional  dependmg  on 
^  sc^^o“!^rSl  mre  may  be  more  tiin  one  file  needed  for  a  given  type,  depending  on  the  number  of 
^tTS  wipTn  Ses  played  At  a  minimum,  with  only  one  weapon  type  played  on  each  side  (and  i^o 
smoke,  rangki^-in!^  fratricide/CID  played),  19  input  files  would  be  required:  one  game  file  and  nme  file 

types  for  each  side. 

Table  3  lists  the  names  of  all  of  the  required  and  optional  Groundwars  input  files  wth  a  brief 
description  of  each  type.  AU  of  the  required  file  types,  except  the  game  file,  least  one  entry  for  bo 

the  BLUE  side  and  the  RED  side  (filenames  begin  with  b  and  r,  respectively).  This  is  a  so  e  case  or 

optional  range-in  files. 
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Table  3;  Groundwars  Input  FUes 


File  names 

Description 

Required 

gajam 

Scenario  and  game  control  information. 

baccl 

bacc2 

raecl 

racc2 

racc3 

Delivery  accuracy.  One  for  each  weapon  system. 

bplcl 

bpk2 

rpkl 

zpk2 

zpk3 

Vulnerability  files.  One  for  each  weapon/target  pairing. 

bsens 

rsens 

Sensor  device  performance. 

bunl't 

runlt 

Unit  type  defs,  force  size,  location. 

bvah 

rvah 

Vehicle  (platform)  definitions,  performance. 

bwaap 

zwaap 

Weapon  system  definitions,  performance. 

bazny 

raxBDY 

General  informaticMi  for  each  army. 

bprio 

xprio 

Weapon/target  priorities  by  range. 

Optional 

sxnk£ila 

Smokefile.  List  of  obscuration  events,  effects. 

•ngfila 

Who  can  engage  whom  (e.g.,  fratricide). 

eidfill 

Combat  ID  performance  descriptions  (constant  emitter). 

eidfil2 

Combat  ID  performance  descriptions  (query-response). 

brngX 

rmgl 

rmg2 

Range-in  performance.  One  for  each  weapon  system  if  needed. 
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The  seme  eo«,ol  file  detenmnes  d..  eeen.ri«.  a.e  «mim,  end  the  level  of  oulpu.  desired.  This  file  .Iso 
determines  the  attack  angle  distribution,  the  visibility  conditions,  etc. 

For  each  army  there  must  be  a  unit  deployment  file  in  which  the  number 
locations  of  the  units,  and  the  function  of  the  units  in  the  battle  is  set.  An  amy  file 
cherscuHstic,  such  ..  dis».,pige».ut  uelic,  «till.ry  lethrdity,  «id  decoys  ““ 

have  a  file  which  describes  its  vehicles,  one  for  its  weapons,  and  one  for  its  sensors.  F  p 

sZm  thL  is  an  accuracy  file,  and  for  each  weapon-Urget  pair  there  may  be  a  vulnerabil^  file- Jf 
artUlery  delivered  smoke  or  other  obscuranU  are  to  be  played,  a  file  is  required  to  charactenze 
and  Iwels  of  obscuration.  If  fratricide  and  combat  identification  (CID)  are  played,  additional  file 
required  which  describe  engagement  rules  and  C/D  effectiveness. 

All  files  are  free  formatted.  Comment  lines  may  be  added  to  the  top  of  any  inp^  mes  by  starting  the 
line  with  m  asterisk  (♦).  Any  lines  shown  in  the  documenUtion  are  there  for  clanty  and  the  program  expects 
t^L  ^hTthtr^ey  may^^  changed,  but  cannot  be  deleted.  DaU  which  are  enter^  as  character  strings 
can  be  a  maximum  of  seven  letters  long  and  can  include  capiul  or  smaU  letters  (longer  wiU 

truncated  to  seven  letters).  All  times  which  are  entered  into  the  data  files  are  m  seconds,  and  all  Imear 
measurements  (dimensions,  speed,  etc.)  are  in  meters. 

The  program  searches  for  all  of  its.  input  files  in  the  current  working  directory. 
are  needed  for  the  batUe  must  be  assembled  into  the  current  directory  prior  to  execution  of  &e  program,  '^e 
pro?^  requir^  input  files  with  specific  names.  These  names  will  be  explamed  m  the  specific  mput 

sections, 

2.1  Game  File 

Tlu,  m.  defi...  ft.  ft  b.  pUyed  control.  ft;^..d  of  output  Ht. 

the  current  working  directory  for  the  program  to  read  it.  The  general  structure  of  the  file  is  shovm  m  Table 
4  Tubl.  5  list,  aim  Fil.  input  v«i.bl«  deBnidoiu.  Tuble  6  lint,  .vuiluble  «t«t  uigl.  ftstnbunom  ft. 
L,  ™y  ..iSt  in  ft.  jm.  61..  TuM.  7  show.  .  nunpl.  61..  T*l.  8  lud.  output  control  6.g 

options.  Table  9  shows  the  input  structure  of  user  defined  terrain  input  daU. 

Table  4:  Game  File 


**  Comment  Line(s) 

Scenario:  RED  Attack,  BLUE  Attack,  STATIONARY  Engagement 
Terrain:  Eschenbach,  Hunfeld,  Peine,  A1  Mafraq,  Table-top,  Other 
Attack  Angle  Distribution:  Cardioid,  Frtmtal,  CV-CPOA,  Close  Combat 
Atmospheric  Visibility  Range,  Optical  Attenuation,  Diermal  Attenuation 
Ou^ut  Control  Flags  (7) 

Program  Debug  Flags  (33) 

Maximum  Battle  Time  in  Seconds 
Increments  for  Output  Tables:  Time,  Range 
Maximum  Number  of  Replications,  Initial  Random  Seed 
Pinpoint  Restriction  Flag,  ID-call  Line-Pairs 
Statistical  Confidence  Level,  Relative  Width 

User  specified  terrain  distributions  (only  input  if  “Qther*^  on  line  2) - 
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Table  5:  Game  File  Input  Definitions 


Line 

1 

Variable 

Scenario 

Table  5:  Game  File  Input  Defimtions _ _ _ _ _ _ 

Definition _ _ _ 

Type  of  Engagement  (Character  String)  [RED  Attack.  BLUE  Attack. 
STATIONARY  Engagement] 

2 

Terrain 

Statistical  terrain  distribution  for  the  model  to  use  to  g^^nte 
during  play  [Eschenbach,  Hur/eld,  Peine.  Al  Mafraq,  TabU-top,  Other].  If 
“Other”  is  selected,  the  user  must  input  additional  lines  descnbmg  the  user- 
specified  terrain.  See  line  13+  description  below  for  further  information. 
(Character  String) 

3 

Attack  Angle  Dist 

Identification  of  what  distribution  is  to  be  used  when  sampling  to  ^termine 
the  angle  of  impact  in  the  horizontal  plane  for  an  incommg  round 

String).  See  Table  6  for  a  list  of  the  available  distributions.  [Cardtoid, 

Frontal,  CV-CPOA,  Close  Combat]. 

4 

Vis  Range 

Atmospheric  Visibility  Range  in  Im.  along  with  other  mput  to 

determine  target  acquisition  capabilities  during  the  battle. 

optical  Att«i 

The  corresponding  atmospheric  attenuation  coefficient  for  optical 
transmission. 

Thermal  Atten 

The  corresponding  atmospheric  attenuation  coefficient  for  thermal 
transmission. 

5 

OFlags 

Output  Control  Flags.  These  seven  integers  determine  the  detail  and  "“omt 
of  output  generated  for  a  battle.  If  all  flags  are  set  to  zero,  oidy  Ae 
summary  statistics  representing  the  averages  of  the  repUcations  run  for  the 
case  will  be  listed.  The  output  generated  by  setting  flags  to  non-zero  values 
are  shown  in  Table  8.  For  example,  setting  flag  two  to  the  value  of  one  or 
two  causes  an  echo  of  some  of  the  weapon  system  characteristics  mputs  to 
help  the  user  check  for  input  errors.  Analysis  of  acqmsifion  capabibties  can 
bo  aided  by  listing  acquisition  probabilities  and  time  estimates  as  a  function 
of  range  for  each  sensor/target  pairing  (flag  three). 

6 

DFlags 

Program  Debug  Flags.  This  line  contains  33  flags  which  enable  printmg  of 
many  variable  values  as  the  model  executes.  These  are  mtended  for 
debugging  purposes.  They  diould  not  be  set  greater  than  zero  for  more  than 
one  replication,  as  they  produce  a  lot  of  output 
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Tflhle  5;  Game  File  Input  Definitions 

Lrinc 

Variable 

Definition 

7 

Max  Time 

Maximum  Battle  Time  in  Seconds.  This  time  will  be  used  to  end  the  battle 
unless  all  combatants  on  one  side  are  dead  or  non-functiomng.  Note;  When 
playing  an  attack/defense  scenario,  do  not  input  a  maximum  battle  time 
which  allows  the  attacking  force  to  over  run  the  defenders,  and  continue  past 
them.  This  will  probably  cause  a  runtime  error.  (The  attacking  force  s 
movement  rate  is  input  in  the  vehicle  file.  Each  army's  initial  deployment 
location  is  input  in  their  respective  unit  deployment  files.) 

8 

Time  Inc 

Increments  for  Output  Tables  by  Time.  This  variable  aUows  the  user  to 
control  the  output  of  certain  measures  of  effectiveness  which  are  recorded 
and  reported  as  a  function  of  time  (sec).  Included  MOEs  are  average  RED 
and  BLUE  losses  and  exchange  ratio. 

Rginc-Out 

Increments  for  some  Output  Tables  by  Range.  Tlus  variable  allows  the  user 
to  control  the  output  of  certain  measures  of  effectiveness  which  are  recorded 
and  reported  as  a  function  of  range  (in  meters).  Included  MOEs  are 
acquisition  events.  Shot,  hit,  and  kill  output  tables  are  listed  by  Rginc-In) 
specified  in  the  weapon  files. 

9 

Max  Reps 

Maximum  Number  of  Replications.  Since  Groundwars  is  a  monte  carlo 
model,  a  number  of  replications  must  be  run  to  achieve  a  cerUin  level  of 
confidence  in  the  output  (see  line  12  below).  Typically,  300  to  500 
replications  are  sufficient  for  most  studies,  depei^ing  on  the  total  numl^r  of 
combatants  played.  This  input  number  of  replications  will  be  used  only  if  the 
desired  level  of  statistical  confidence  has  not  been  reached  by  this  point  (see 
line  12  below). 

Ran  Seed 

Initial  Random  Seed.  An  integer  is  needed  for  use  as  a  seed  for  Groundwars’ 
random  number  generator.  For  example,  12345678. 

10 

Pinp  Rflag 

Pinpoint  Restriction  Flag.  The  abiUty  of  an  observer  to  detect  a  target's 
firing  signature  (pinpoint)  can  be  restricted  by  this  input.  Setting  this  flag  to 
zero  allows  observers  to  detect  firing  signatures  regardless  of  their  ability  to 
detect  the  same  target  (givmi  its  range,  etc.)  by  normal  search.  Setting  the 
flag  to  a  value  of  one  restricts  the  observers’  ability  to  pinpoint  a  Urget  to 
those  sitti.rinnQ  in  which  the  calculated  value  of  P-Infinity  (based  on  the 
sensor,  target,  atmosidiere,  and  current  range)  is  greater  than  zero. 
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Vflfiahle 

Table  S:  Game  File  Input  Definitions _ _ _ _ _ 

Definition 

Lmc 

ID-Call  Line- 
Pairs 

The  number  of  line-pairs  (nSO  Johnson  Cycle  Criteria)  representing  the  ^mt 
at  which  an  observer  makes  an  ID  (target  identification)  declaration  (which 
may  be  correct  or  incorrect).  [Note:  At  the  time  of  tbs  user  s  gmde 
preparatimi,  the  AMSAA-recommended  value  for  ID-caU  is  5.0  line-pairs.] 

11 

Conf  Level 

Statistical  Confidence  Level.  This  is  for  the  desired  confidence  fe^el  for  the 
output  RED  and  BLUE  dead,  and  Exchange  Ratio.  Along  with  the  next 
input,  relative  width,  they  are  used  to  terminate  the  simu^ion  if  the  desired 
level  of  confidence  has  been  reached.  The  model  records  the  results  from 
each  of  the  replications  and  calculates  the  mean  and  standard  deviation  for 
all  preceding  replications.  If  the  results  meet  the  statistical  catena  which  foe 
user  sets  for  aU  three  of  foe  above  measures  of  effectivenew  foe  m^e 

terminates  execution.  The  user  specifies  the  level  of  confidence  (80.,90.,95., 
98.,or  99.)  and  foe  relative  width  (see  below). 

Relative  Width 

Specifies  foe  desired  coverage  of  foe  calculated  mean  i^th  respect  to  foe  tree 
mean  of  the  distribution.  Usually  between  .05  and  .15.  For  example,  if  foe 
user  specified  95  percent  confidence  and  a  .05  for  foe 
one  c^be  95  percent  confident  that  foe  true  mean  of  foe  distnbution  is 

within  5  percent  of  the  displayed  mean. 

13  + 

[User  Terr  Dist] 

Only  input  if  “Other*  is  specified  on  line  2.  If  a  user  defined  terram  is  teing 
used,  an  additional  section  to  foe  file  must  be  input  here.  For  mtervisibility, 
foe  model  first  finds  foe  range  at  which  line  of  si^  first  op^;  this 
occurrence  is  characterized  by  foe  first  opening  range  distnbuhon.  ^ce  the 
initial  opening  range  is  found,  foe  model  draws  altematmg  m  and  out  of 
view  segments  of  varying  lengths.  The  lengths  of  fo^  segments  are  dra^ 
from  two  additional  distributions.  The  format  for  entenng  foe  three 
distributions,  first  opening  range,  in-view  segment  lengths,  Md  ^  of  view 
segment  lengths,  is  shown  in  Table  9.  Note  foe  probability  distnbutoons  are 
cumulative  and  foe  values  for  foe  longest  ranges  must  be  1.0. 
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Table  6:  Attack  Angie  Distribution 


Cardioid  ~\ 

Frontal 

Close  Combat 

CV-< 

::poa 

Angle 

Prob 

Angle 

Prob 

Angle 

Prob 

Angle 

Prob 

0. 

25. 

45. 

75. 

105. 

135. 

165. 

180. 

195. 

225. 

255. 

285. 

315. 

335. 

360. 

.0000 

.1365 

.2370 

.3620 

.4460 

.4880 

.5000 

.5000 

.5000 

.5120 

.5540 

.6380 

.7630 

.8635 

1.0000 

0. 

15. 

45. 

75. 

105. 

255. 

285. 

315. 

345. 

360. 

.0000 

.2925 

.4650 

.4925 

.5000 

.5000 

.5075 

.5350 

.7075 

1.0000 

0. 

15. 

45. 

75. 

1.5 

135. 

165. 

180. 

195. 

225. 

255. 

285. 

315. 

345. 

360. 

.0000 

.1250 

.1900 

.2350 

.3650 

.4100 

.4650 

.5000 

.5350 

.5900 

.6350 

.7650 

.8100 

.8750 

1.0000 

0. 

15. 

45. 

75. 

105. 

135. 

165. 

180. 

195. 

225. 

255. 

285. 

315. 

345. 

360. 

.0000 

.1815 

.3040 

.3790 

.4525 

.4810 

.4945 

.5000 

.5055 

.5190 

.5475 

.6210 

.6960 

.8185 

1.0000 

Table  7:  Game  File  Sample 


**  Sanpltt  GasM  Fil« 
red  attack 
Peine 
cv-cpoa 
7,0  .69  .42 
1  0  2  0  0  1  0 
33*0 
852. 

60.  500. 

500  11111111 
0  5.0 

95.  .05  _ _ 


^scenario  description 
^terrain  apecification 

^attack  distribution  . 

♦visibility  range,  optical,  and  thermal  attenuations 

♦output  control  flags 
♦debug  flags 
♦max  battle  time 

♦output  increments:  time,  range 
♦nreps,  initial  seed 

★pinpoint  restriction,  ID** call  line-pair 
♦confidence  level,  relative  width _ _ _ 
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Table  8:  Output  Control  Flags 


Flag 

1 

Input 

1 

2 

Description  _ _ _ 

Normal  output  plus  a  one  line  summary  of  each  replication 

Normal  output  plus  a  deUiled  account  of  all  critical  events  in  the  battle  (Do  not  run  more 
than  a  few  replications) 

2 

1 

Output  of  weapon  system  characteristics  (round  type,  firmg  times,  reliability,  etc.) 

2 

Sample  of  vulnerability  data  for  each  weapon/target  pairing 

3 

1 

Output  of  acquisition  estimates  for  each  sensor 

Output  of  acquisition  estimates  for  every  change  in  atmosphencs  caused  by  artillery 

2 

smoke 

Trace  entry  and  exit  from  important  routines  (Do  not  run  for  more  than  a  few 

4 

1 

replications) 

Output  aU  events  as  they  are  scheduled  and  canceled  (Do  not  run  for  more  than  a  few 

5 

1 

replications) 

6 

1 

Output  of  killer-victim  scoreboards  by  range 

7 

1 

Output  of  distribution  of  shots  for  each  weapon  type 

Table  9:  User  Deflned  Terrain  Statistics  Input 


Line 

1 

Numbnr  of  point*  in  In-Vi*w  and  Out-o£-Vi*w  distribution*. 

Number  of  point«  in  Opening  Range  distribution 

2 

Rangel  Probability!  (of  Opening  Rang*  at  Rangel) 

3 

Range2  Probability2  (of  Opening  Rang*  at  Rang*2) 

n 

i  • 

RangeN  1*0 

n+ 1 

Rangel  Probability!  (In-View)  Probability!  (Out-of-View) 

n+2 

Rang*2  Prob*bility2  (In-View)  Probability2  (Out-of-Vi*w) 

n+m 

•  • 

RangeM  1.0  ^  ® 
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2.2  Unit  Deployment  FUe 


The  force  size,  the  location,  the  exposure  and  the  type  of  combatants  for  each  army  are  defined  in  t^  u^ 
deployment  file.  Within  this  file  are  specified  the  names  of  the  vehicles,  weapons,  and  sensors  ^ 

army  has  a  unit  deployment  file  which  must  be  named  burnt  for  BLUE  and  rumt  for  RED.  The  structur 
these  files  is  shown  in  Table  10.  Table  1 1  shows  the  input  variable  defimtions  for  it. 


Table  10:  Unit  Deployment  File 
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Table  11:  Unit  Deployment  File  Input  Definitions 


Variable 

Unit  Name 

_  Definition _ _ _ _ _ _ _ _ — 

Used  to  distinguish  combatants  of  this  unit  type  from  those  in  other  umt  types.  A  ^t 
tytTis  dLed  by  combatant  type,  exposure,  initial  location,  vehicle  type,  weapon  type, 
and  sensor  type.  All  output  wiU  be  shown  in  reference  to  these  umt  names. 

Number 

The  number  of  combatants  of  this  unit  type. 

Tcombat 

Type  of  combatant.  [Defender.  Attacker,  or  Overwatch] 

Exposure 

n.  «po»r.  of  U..  »mu  i.  h»n  defflrf.  (ITO)  or 

defending  and  overwatch  uniU  are  sUtionary.  and  can  be  ei&er  HD  or  FE.  Defe 
begin  firLg  upon  detection  whereas  units  in  overwatch  can  deploy  the  tactic  that  t^ey  w^ 
not  engage*^  an  enemy  vehicle  has  begun  the  battle  (overwatch  tactic  is  set  m  the 
amv  Attackers  are  moving,  and  should  be  fully  exposed.  For  a  stationaiy 

engagement  both  forces  are  stationary;  one  force  will  consist  of  all  ^ 

other*  WiU  be  aU  overwatch.  For  an  attack  scenario,  die  attackmg  force  wiU  consist  of 
attacker  units  and  overwatch  units  against  defending  units. 

Location 

This  is  the  location  of  these  unite  on  the  batdefield  in  meters.  Because  of  the  way  the 
model  keeps  track  of  the  unite,  attackers  move  in  the  positive  direction.  F®' ^ 
ZtlrSfir  .  BLUE  0..  UU-  b.«l.  r»ge  i.  4000  ^ 

would  be  placed  at  4000.  and  the  BLUE  attackers  would  be  started  at  0  meters. 

Overwatch  units  can  be  placed  at  any  range. 

Vehicle  Name 

A  sevenHjharacter  or  less  vehicle  type  identification.  These  names  wUl  be  us^  in  the 
d»  TB.  differs,  vehicle.  w»po«,  «.d  ».uo,. 

nskn  be  mixed  between  the  different  umts. 

Weapon  Namel 
Weapon  Name2 
Weapon  Name3 

Three  seven-character  or  leas  weapon  type  identifications.  These  names  will  be  used  m 

d»  Th.  diff.«a.  vddcle..  w«ipc»,  »d 

sensors  can  be  mixed  between  the  different  unite.  Less  than  three  weapons  per  umt  can  be 
specified  by  using  “NULL*  for  a  weapmi  name. 

Sensor  Name 

A  seven-character  or  less  sensor  type  identification.  These  names  wiU  be  usi^  “ 
input  files  and  the  names  must  match.  The  different  vehicles,  weapons,  and  sensors  can 

be  mixed  between  the  different  units. 
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2.3  Vehicle  File 

The  vehicle  files  contain  daU  which  describe  system  platforms,  ^e  fUe 

ohvsical  size  and  the  speed  of  the  vehicles.  For  each  army  there  is  one  vehicle  * 

Lbsection  for  each  vehicle  in  that  army.  The  BLUE  vehicle  file  is 

rveh.  Each  subsection  has  the  same  structure,  and  the  subsections  can  be  entered  m  the  file  m  any  order, 
vehicle  names  used  in  this  file  must  agree  with  those  specified  m  the  umt  deployment  file. 

Table  12  shows  the  structure  of  the  vehicle  subsection.  Each  subsection  can  description  or 

laoie  iz  snows  me  b  uiAl  ***  or  ***  MlAl  with  20  percent  signature 

comment  lines  to  denote  what  this  vehicle  IS  (e.g.,  MlAl  .  .  c,  will  result  Thev 

reduction).  The  lines  in  the  sample  which  begin  with  must  remam  m  the  file  or  an  error  wjU  res^t.  ^  y 
are  included  to  help  the  user  when  entering  the  daU.  Table  13  Ust  the  vehicle  file  mput  variable  defmitions. 
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Table  12:  Vehicle  File 

★*  conmsnt  Lin«(s) 

Vahiel*  Ham*  ^ 

—Turret  dimension*:  Height  1/2  Width  Length:  Front  Beck 

X.x  X.X  3C.X  x.x 

—Hull  dimension*:  Height  1/2  Width  Length:  Front  Beck 

x.x  x.x 

—Tot  Aca  dete:  Hull  Defilede  Fully  Bxposed 

^  x.x  *Opticel  Centre* t 

„  V  V  *Thermel  Contrest 

x.x  *Cherect*ri*tic  Dimension 

jj'jj  x.x  *Reder  Cross  Section 

—Movement:  mex  speed  ecceleretion  deceleretion  Peu*e-xn-Def 

—Time*  to  Leeve  the  Bettle:  Jockey  When  Enpty  When  F-Killed 

XX. X  XX. X  XXX. X 

— Ac'tive  Protection:  Arc  o£  Protection  Number  o£  Leunche* 

XX. X  «c 

— Ntim  Renges 


Weepon  Nsme 
—Hull  D«filada 

—  P(D«t)  P (fir*) /hit  P (f ir*) /mi«*  P(int*rc*pt) 
x«xx  x.xx  x«xx  x«xx 

—  Renge  Degredetion  Fectors:  0  30  60  90  120  150  180 
rengel  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

:  :  :  :  :  !  5  : 

rengeN  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 
— Fully  Exposed 

—  P(Det)  P (fire) /hit  P (fire) /mis*  P (intercept) 
x.xx  x.xx  x.xx  x.xx 

_  Range  Degredetion  Fectors:  0  30  60  90  120  150  180 

rengel  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

rengeN  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

END 

-smoke  Grenedes:  Ngren  P(Leunch)  elphe-CL*  Time  to  Deploy 

-Lese*  Weming  Reev^T  On/0££  P(d.^)  Pop-smoke  Engege  Hi^  nTOV  Tseerch 


Table  13:  Vehicle  File  Input  Definitions 


■  Tab 

le  13:  Vehicle  File  Input  Definitions - - - - - 

Variable 

Definition 

LwiUw 

1 

Vehicle  Name 

Seven  character  vehicle  name  must  agree  with  use  in  other  files. 

3 

Turret  Dimensions: 

Height 

Height  in  meters  of  box  which  represents  turret 

1/2  Width 

1/2  width  in  meters  of  box  which  represents  turret 

Front  Length 

Lmigth  in  meters  of  front  part  of  box  which  represents  turret 

Back  Length 

Length  in  meters  of  back  part  of  box  which  represents  turret 

5 

HuU  Dimensions: 

Height 

Height  in  meters  of  box  which  represents  hull 

1/2  Width 

1/2  width  in  meters  of  box  which  represents  hull 

Front  Length 

Length  in  meters  of  front  part  of  box  which  represents  huU 

Back  Length 

Length  in  meters  of  back  part  of  box  which  represents  hull 

- - - -  ■  ’ — - 

Target  Acquisition: 

7 

Optical  Contrast  (HD) 

Optical  contrast  for  this  vehicle  when  in  a  hull  defilade  position. 
Used  when  a  visual  sensor  is  looking  at  it.  It  is  defined  as  the 
difference  between  the  average  luminance  of  the  vehicle  and  the 
average  luminance  of  the  background  divided  by  the  average 
lumin&iicc  of  the  background. 
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Line 

Tab 

Variable 

optical  Contrast  (FE) 

le  13;  Vehicle  File  Input  Definitions _ _ _ 

Definition 

Optical  contrast  for  this  vehicle  whMi  in  a  fully  exposed  position. 

8 

Thermal  Contrast  (HD) 

Thermal  contrast  for  this  vehicle  when  in  a  hull  defilade  ^sition. 
Used  when  a  thermal  sensor  is  looking  at  it.  It  is  detoed  as  the 
difference  between  the  average  temperature  of  the  vehicle  and  the 
average  temperature  of  the  background  in  degrees  Celsius. 

Thermal  Contrast  (FE) 

Thermal  contrast  for  this  vehicle  when  in  a  fully  exposed  position. 

9 

Charac  Dim 

Characteristic  Dimension.  Used  for  both  visual  and  thermd 
sensors.  It  is  the  square  root  of  the  product  of  the  vehicle  s  height 
times  the  vehicle's  width  (in  meters).  Entered  for  hull  defilade,  and 
for  fiiUy  exposed.  These  do  not  necessarily  need  to  be  the  same  as 
the  vehicle's  box  dimensions  as  input  on  lines  3  and  5. 

10 

Radar  Cross  Section 

Used  when  the  opposing  sensor  is  a  radar  acquisition  device.  This 
is  most  commonly  referred  to  simply  as  the  cross  section  or  target 
size  in  meters  squared.  More  precisely,  it  is  the  area  interceptmg 
that  amniint  of  power  which,  when  scattered  equally  m  a 
directions,  produces  an  echo  at  the  radar  equal  to  that  from  the 
target. 

12 

Max  speed 

Maximum  speed  in  meters/second  that  the  vehicle  may  move.  For 
attacking  vehicles,  this  is  the  speed  at  which  the  units  move  closer 
to  the  defender  locations.  Even  if  the  vehicle  is  to  be  stationary  m 
the  battle,  the  user  must  input  a  non-zero  m»imum  possible  speed. 
Note:  This  is  really  a  Radial  Approach  velocity. 

Acceleration 

Acceleration  of  the  vehicle  in  m/s2 

Deceleration 

Doccleration  of  th©  vehicle  in  iii/82 

Pause  in  Defilade 

This  variable  controls  the  movement  of  attackers  when  engagmg  a 
target,  and  line-of-sight  (LOS)  is  about  to  break.  An  input  value  of 
“I"  causes  the  attacker  to  move  to  a  hull  defilade  posture  and  halt, 
keeping  LOS  to  the  target  in  order  to  continue  the  engagement.  ^ 
input  value  of  “0"  aUows  the  attacker  to  continue  advancing,  thus 
discontinuing  the  engagement  when  LOS  breaks. 
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Table  13:  Vehicle  File  Input  Definitions - 

- - - - - — - - ^ 

Line 

14 

Variable  1  - - - - - - 

Time  to  Leave  Battle: 

During  the  battle  certain  situations  prompt  a  vehicle  to  attempt  to 
leave  the  battlefield.  The  inputs  on  this  line  are  the  mean  time  (in 
seconds)  to  leave  the  battlefield  and  reach  a  full  defilade  posture. 

The  model  draws  from  a  normal  distribution  about  this  mean  when 
calculating  the  qipropriate  time. 

Jockey 

Time  (secs)  to  leave  the  battle  for  a  defender  or  m  overwatch 
vehicle,  when  it  either  moves  to  a  new  position  for  firing,  or  moves 
to  a  fuU-defilade  position  to  reload  a  missile  pod.  Dunng  this 
movement  time,  the  vehicle  is  vulnerable  to  enemy  fire. 

When  Empty 

Time  (secs)  to  leave  battle  when  a  unit  (vehicle)  is  out  of 
ammunition  and  tries  to  move  to  a  full  defilade  position  to  avoid 
being  killed. 

When  F-killed 

Time  (secs)  to  leave  battle  after  a  unit  (vehicle)  is  F-killed  and  can 
no  longer  fire. 

APS: 

An  active  protection  system  (APS)  is  a  vehicle  survivability 
enhancement,  which  may  detect  and  change  the  effectiveness  of  an 
incoming  projectile.  The  APS  protects  an  area  defined  by  an  arc 
centered  at  the  front  of  the  vehicle  and  may  be  deployed  a  set 
number  of  times.  The  system  works  in  four  stages:  detection,  fire, 
intercept,  and  degrade. 

16 

Arc  of  Protection 

The  arc  (degrees)  in  front  of  the  vehicle  the  APS  will  cover. 

Num  Launches 

The  number  of  times  the  vehicle  can  activate  its  APS. 

If,  and 
the  add 

only  if.  the  number  of  time 
'tional  information  which  d* 

s  the  system  may  activate  is  greater  than  zero  the  user  needs  to  enter 
efines  the  APS: 

18 

Num  Ranges 

Number  of  range  entries  for  degradation  factors  (see  below).  The 
range  entries  must  be  in  increments  as  specified  in  the  game  file^ 
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Variable 


Table  13;  Vehicle  File  Input  Definitions _ _ _ 

'  Definition  _ _ _ 

The  first  value  must  be  equal  to  the  range  increment,  and  the  last 
range  value  must  be  greater  than  or  equal  to  the  max  firmg  range  of 
the  enemy  weapon  system. 


Weapon 


Seven-character  weapon  name,  against  which  the  APS  will  activate. 


Pdet(HD) 


Probability  of  detecting  the  incoming  round  (when  in  hull  defilade) 


Pfh(HD) 


Probability  of  firing  at  an  incoming  round  that  will  hit  (when  m  hull 
defilade) 


Pfm(HD) 


Probability  of  firing  at  an  incoming  round  that  will  miss  (when  in 
hull  defilade) 


Pint(HD) 


Probability  of  intercepting  the  incoming  round  (when  in  hull 
defilade) 


Range 


Degradation  Factors 


Range  increment  (m)  for  which  the  degradation  factors  apply 

The  degradation  factors  for  each  30  degree  sector  within  the  arc  of 
protection.  These  factors  are  multiplied  times  the  lethality  of  the 
incoming  round  (i.e.,  if  P(kill)  =  .6  and  deg.  factor=.2,  the 
resultant  P(kill)* .  12). 


Pdet(FE) 


Probability  of  detecting  the  incoming  round  (when  fully  exposed) 


Pfh(FE) 


Probability  of  firing  at  an  incoming  round  that  will  hit  (when  fully 
exposed) 


Pfm(FE) 


Probability  of  firing  at  an  incoming  round  that  wiU  miss  (when 
fully  exposed) 


Pmt(FE) 


Probability  of  intercepting  the  incoming  round  (when  fiilly  exposed) 


Range 


Range  increment  (m)  for  which  the  degradation  factors  apply 
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Tab 

le  13:  Vehicle  File  Input  Definitions 

Line 

Variable 

Definition 

Degradation  Factors 

The  degradation  factors  for  each  30  degree  sector  within  the  arc  of 
protection.  These  factors  are  multiplied  times  the  lethality  of  the 
incoming  round  (i.e.,  if  P(kill)=.6  and  deg.  factor=.2,  the 
resultant  P(kill)  = .  12). 

Additioru 
each  wee 
^END^a 

li  sets  of  input  consisting  of  (weapon  name,  probabilities,  and  degradation)  are  entered  next  for 
ipon  against  which  this  system  is  ^ective.  When  all  tweeted  weapons  have  been  entered,  enter 

IS  the  next  line. 

46 

END 

End  of  APS  section. 

Smoke  Grenades: 

Another  survivability  enhancement  modeled  is  an  on  board  smoke 
grenade  system.  The  system  has  the  ability  to  detect  an  incoming 
round  and  to  deploy  a  smoke  cloud  around  the  target  vehicle  which 
affects  Urget  acquisition  by  and  of  this  vehicle. 

48 

Num  Grenades 

Number  of  times  the  grenade  launcher  can  fire.  (This  is  not 
necessarily  the  total  number  of  grenades.) 

P(Launch) 

Probability  that  the  system  will  detect  and  deploy. 

Alpha-CL(opt) 

Level  of  smoke  which  affects  optical  sensors. 

Alpha-CL(ther) 

Level  of  smoke  which  affects  thennal  sensors. 

Ali^-CL(radar) 

Level  of  smoke  which  affects  radar  sensors. 

Time  to  Deploy 

The  time  (sec)  from  launch  of  the  grenade  to  the  effective  formation 
of  die  smoke  cloud  around  the  vehicle. 

Duratioa 

The  effective  duration  (sec)  of  the  smoke  cloud  from  the  time  it 
fomu. 
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The  last  survivability  enhancement  is  a  laser  warning  receiver 
(LWR)  system  which  may  be  activated  when  the  vehicle  gets  lased 
prior  to  being  engaged.  For  the  LWR  to  react,  the  engaging  weapon 
system  must  be  using  a  laser  range  finder  (defined  in  (he  w^^n 
input  file).  Three  reactions  by  the  lased  vehicle  are  possible:  1)  Pop 
smoke  grenades,  2)  Turn  and  engage  the  combatant  who  lased,  and 

3)  Attempt  to  reach  a  fuU  defilade  posture.  Any  combmation  of 
these  reactions  can  be  played  simultaneously. 

50 

IfLWR 

If  there  is  an  LWR  on  board,  true  or  false  (T/F). 

P(det) 

Probability  that  the  LWR  will  detect  that  it  has  been  lased,  and 
react. 

Pop-Smoke 

T/F.  If  T,  user  must  enter  appropriate  values  on  the  smoke  grenade 
line  (48  above).  If  smoke  grenades  are  to  be  triggered  by  LWR 
only,  the  probability  of  senring,  P(Launch),  on  line  48  above  must 
be  set  to  0.0. 

Engage 

T/F.  T  if  tactic  is  to  turn  to  engage  combatant  who  lased.  (If  T,  see 
last  two  input  variables  on  this  line.) 

Hide 

T/F.  T  if  tactic  is  to  attempt  to  reach  a  full  defilade  position. 

Num  FOV 

When  the  Engage  tactic  is  played,  the  LV^  cm  acWeve  ^fferent 
levels  of  accuracy  when  pointing  in  the  direction  of  the  threat.  It 
the  LWR  can  give  a  precise  location  of  the  enemy,  the  entry  for 
this  input  is  1.0.  Hie  lased  vehicle's  observer  then  searches  m 
NFOV  and  the  only  requirement  is  to  check  if  .75  line  pairs  can  be 
resolved  across  the  target  (detection  criteria).  Otherwise  the  user 
should  enter  the  general  area  to  search  for  the  thrwt  as  a  number  of 
fields  of  view  of  the  appropriate  sensor.  In  this  case,  the  lased 
vehicle's  observer  searches  in  WFOV  for  these  number  of  fiel^of 
view  for  the  enemy  using  detection  criteria  (.75  line  pairs).  Once 
acquired  in  WFOV,  the  observer  must  then  attempt  to  acqmre  the 
enemy  in  NFOV,  as  usual. 
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2.4  Weapon  File 

Table  14:  Weapon  File  _ 


Line 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 


**  Comaant  Lin* (a) 

™  T.=«c  ^  ^ 

—li^uta  by  Range:  P  (sense),  T  (flight),  T  (first),  T  (fixed)  ,  Reliab 
X.xx  x.xx  x.xx  x.xx  ...  X.xx  x.xx  *♦  P(s*ns*) 


XX. X  XX. X  XX. X  XX. X 
XX. X  XX. X  XX. X  XX. X 
XX. X  XX. X  XX. X  XX. X 

x.xx  x.xx  x.xx  x.xx 
— Jockeying: 


XX. X  XX. X 


** 


T (flight) 


XX. X  XX. X  **  Kfirst) 

XX. X  XX. X  **  T(fix*d) 
x.xx  x.xx  **  Reliability 
If-Pop  N( jockey)  T( jockey) 

X  XX  xx-x 

—Subsequent  Firing:  T  (median)  T(min) 

x.x  X.x 

— Burst  Fire:  Rat*-of-Fir*  Hmds/burst 

-Missiles:  Diseng^il!  HinPod  Ntgts  T (reload)  P(abt)/*mk 

X  X  X  x.x  x.xx  x.xx 

—Multiple  Engagement:  If -Mult  T(mult)  N(mult)  Reload-part 


-Lock-on  Data: 


X  XX. X  X  * 

lock-on  trlaa 
X 

_ Battary  Coolant  Unit  cooldown  tima 

xx.x 

— Prob (Lock-on)  by  Range:  stat/HD,  stat/FB,  moving/FB 
x.x  x.x  x.x  ...  x.x  x.x  **  stat/HD 

X  X  x.x  x.x  ...  x.x  x.x  ♦♦  »tat/rE 

x!x  x.x  x!x  !  x.x  x.x  **  moving/ra 

—Mean (Lock-on)  by  Range:  stat/HD,  stat/FB,  movxng/FB 
xx.x  xx.x  xx.x  ...xx.x  xx.x  **  stat/HD 
xx.x  xx.x  xx.x  ...xx.x  xx.x  **  Stat/FB 

xx.x  xx.x  xx.x  ...xx.x  xx.x  **  moving/FB 

— M*x(Look-on)  by  Range:  stat/HD,  stat/FB,  moving/FB 
xx.x  xx.x  xx.x  ...xx.x  xx.x  **  stat/HD 
xx.x  xx.x  xx.x  ...xx.x  xx.x  **  Stat/FB 
xx.x  xx.x  xx.x  ...xx.x  xx.x  **  moving/FB 

— Range-In 

T/F 

— EM9:  Tgen  MaxStore 

xx.x  X 
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Table  15:  Weapon  File  Input  Definitions 


Table  15:  Weapon  File  Input  Definitions 

Line 

Variable 

Definition 

1 

Weapon  Name 

Seven  character  weapon  name  must  agree  with  one  of  the  weapon  system 
names  in  the  umt  deployment  file. 

3 

Type 

Integer  value  firom  1  to  4  defining  the  type  of  round! 

1  =  Kinetic  Energy  Round  (KE) 

2  =  High  Explosive  Anti-Tank  (HEAT) 

3  =  Fire  and  Forget  Missile  (F^ 

4  =  Command  Line-of-Sight  Missile  (CLOS) 

FireMax 

Maximum  effective  firing  range  of  the  weapon 

Nrounds 

Total  number  of  rounds  on  board 

Halt-to-fire 

Integer  value  defining  whether  system  must  halt  to  fire. 

Q  s  System  may  fire  weapon  on  the  move 

1  =  System  must  halt  to  fire  weapon 

Tactic 

Integer  value  from  1  to  3  defining  the  disengagement  tactic. 

1  =  Disengage  after  Catastrophic  Kill 

2  =  Disengage  after  hitting  the  target 

3  ~  Disengage  after  firing  Nrpt  rounds  at  the  target 

(see  next  input) 

Nrpt 

Number  of  rounds  to  fire  at  a  Urget  before  disengaging  (only  used  when 
playing  tactic  3  above) 

LRF 

T  (true)  if  this  weapon  system  uses  a  laser  range  finder  prior  to  firing  its 
firsi  round  of  an  engagement.  The  play  of  the  range  finder  d^  not 
change  the  way  accuracy  is  played.  The  only  effect  of  setting  this  input 
to  True  is  that  it  will  now  activate  laser  warning  receivers  on  target 
vehicles.  Input  F  for  false  if  the  wei^mn  uses  no  LRF. 

isLO 

T  (true)  if  weapon  is  lock-on  before  launch  system,  else  set  to  F  (false). 
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Li116 

Variable 

Table  15:  Weapon  File  Input  Definitions - - - - - 

Definition _  _ _ 

Rglnc 

Range  Increment  for  input  for  this  weapon  system,  men  r^ge- 
dependent  daU  are  read  in  other  input  files,  the  ranges  used  must  be  m 
incremenU  of  this  variable.  Examples  are  vulnerability  daU,  accuracy, 
and  firing  times.  Increment  is  meters. 

iEMG 

T  (true)  if  this  weapon  is  an  Electromagnetic  (EM)  Gun,  otherwise  set  it 

F  (false).  The  Type  (line  3)  must  be  set  to  1  (KE)  if  this  iEMG  mput  is 

true. 

The  next  five  lines  contain  data  which  are  input  by  range.  These  data  are  input  in  range  increments 

w  L  increment  (e.g..  500  meters),  and  not  for  range  equal  to  0  meters. 

values  on  each  Une  to  cover  up  to  and  including  the  maximum  firing  range  set  on  line  three. 

5 

P(sense) 

Probability  that  the  firer  will  sense  the  impact  location  of  a  round  that 
misses  its  target. 

6 

T(flight) 

The  time  (secs)  of  flight  of  the  round  to  the  various  ranges. 

7 

T(first) 

Median  time  (secs)  to  fire  the  first  round  of  an  engagement.  Log-normal 
distribution  draw. 

8 

T(fixed) 

Fixed  time  (secs)  between  rounds  when  using  an  auto-loader.  Always 
added  when  calculating  time  to  fire. 

9 

Reliability 

Probability  that  the  roimd  is  reliable  (i.e.,  not  a  dud). 

11 

Jockeying: 

Groundwars  allows  systems  which  are  either  in  defense  or  overwatch  to 
increase  survivability  by  moving,  for  a  specified  duration,  to  a 
defilade  posture  at  certain  points  in  the  battle.  The  input  variables  on  this 

line  concern  jockeying. 
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Line 

Variable 

If-Pop 

Table  15:  Weapon  File  Input  Definitions 

Definition 

Defines  whether  a  missile  system  pops  down  (into  full  defilade)  to 
reload.  The  missile  system  remains  M  defilade  for  the  specified  reload 
time,  T(reload),  mentioned  later.  Set  to  1  if  it  should  pop-down,  0  if  not. 

N(jockey) 

Number  of  shots  fired  before  a  KE  weapon  system  will  jockey.  A  value 
of  0  specifies  that  the  system  will  not  jockey. 

TO’ockey) 

The  duration  of  time  (sec)  a  KE  system  remains  in  full  defilade  during 
the  jockey  maneuver.  The  vehicle  is  invulnerable  to  enemy  direct-fire 
during  this  time. 

13 

Subsequent  Firing  Times: 

This  line  characterizes  the  subsequent  firing  times  for  the  system.  They 
are  applied  to  aU  rounds  fired  at  a  Urget  after  the  first  for  a  specific 
engagement  of  firer/target.  Before  a  subsequent  round  is  fired,  a  random 
draw  is  ms^**  from  a  log-normal  distribution  about  the  median  time  to 
determine  the  random  re-aiming  time.  This  time  is  added  to  the  fix^ 
time  between  rounds  if  an  auto-loader  is  being  used.  If  this  total  time  is 
less  than  the  minimum  time,  then  the  minimum  time  to  fire  a  subsequent 
round,  T(niin),  will  be  used  as  the  subsequait  firing  time. 

T(median) 

Median  time  (sec)  to  fire  a  subsequent  round. 

T(min) 

Minimum  time  (sec)  to  fire  a  subsequent  round. 

15 

Rate  of  Fire 

Rounds  per  second  within  burst.  Use  1.0  if  not  playing  burst  fire. 

Nmda/burst 

Number  of  rounds  in  a  single  burst.  Use  1  if  not  playing  burst  fire. 

17 

Missile  System  Attributes: 

.  ■ 

Disengage 

For  missile  systems  which  remain  exposed  during  reload  (if-pop  equal 
0),  there  are  two  choices  for  continuing  an  engagement.  The  system  may 
be  able  to  keep  its  fix  on  ito  target  and  therefore  resunae  the  engagement 
of  that  target  upon  finishing  reloading.  Some  systems  such  as  a  hand¬ 
held  one-soldier  system  cannot  maintoin  a  fix  on  the  Urget  and  must 
beain  the  acquisition  process  anew  after  reloading.  If  the  system  cannot 
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Line 

Variable 

Table  15:  Weapon  File  Input  Definitions _ _ _ _ 

Definition 

maintain  a  fix  on  the  Urget  while  reloadmg  and  must  disengage,  thra 
Disengage  should  be  set  to  1.  If  the  system  can  mamtom  a  fix  while 
reloading.  Disengage  should  be  set  to  0. 

NinPod 

Number  of  missiles  on  board  which  are  ready  to  fire.  It  is  this  number 
which  will  be  reloaded  when  the  ready  rounds  are  depleted. 

Ntgts 

The  number  of  rounds  which  can  be  fired  nearly  simultaneously  when 
playing  Multiple  Engagement.  Ntgte  should  be  set  to  1  when  not  playing 
multiple  engagement. 

T(reload) 

The  time  (sec)  required  to  reload  the  ready-to-fire  missile  pod. 

P(abt)/smk 

Probability  that  the  missUe  will  abort  due  to  an  mcrease  in  the 
atmospheric  attenuation  (smoke). 

P(abt)/terr 

Probability  that  the  missile  will  abort  whoi  a  break  in  line-of-sight 
occurs  between  firer  and  target  during  missile  flight. 

19 

Multiple  Engagement  Missiles: 

This  line  allows  the  play  of  a  missile  system  which  can  queue  targets  and 
fire  at  them  nearly  simultaneously.  A  system  may  only  multiply  engage 
if  its  weapon  type  is  a  fire  and  forget  missile. 

If-Mult 

If  multiple  engagement  is  desired.  1  for  yes,  0  for  no. 

T(mult) 

The  time  from  initial  detection  to  search  for  additional  torgets  before 
beginning  the  engagement.  After  t(mult)  has  elapsed  the  firer  wiU  begm 
the  engaging  whatever  number  of  targete  have  been  acquired. 

N(mult) 

The  toUl  number  of  Urgets  to  try  to  multiply  engage.  After  n(mult) 
targets  have  been  detected,  the  firer  will  fire  a  single  shot  at  each  target 
and  disengage. 

' 

Reload-part 

When  playing  multiple  engagement,  a  system  is  able  to  reload  part  of  lU 
missUe  pod  so  that  it  always  has  a  full  pod  when  engagmg  targets. 
Reload-part  should  be  set  to  1  if  the  system  can  reload  part  of  the  pod,  J 
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Table  15:  Weapon  File  Input  Definitions _ _ — - - 

Variable 

Definition 

and  if  that  is  the  desired  tactic. 

Lock-on  Before  Launch  Systems: 

Lines  21  through  35  describe  input  for  a  lock-on  before  launch  system, 
(e.g.,  Javelin).  This  section  should  only  be  present  if  the  lock-on 
parameter,  isLO,  on  line  3  above  is  set  to  True.  The  methodology  is  as 
foUows:  After  a  Urget  is  acquired,  a  uniform  random  number  [0,1]  is 
drawn.  If  the  random  number  is  less  than  or  equal  to  the  probability  of 
lock-on,  a  lock-on  event  is  scheduled  in  r  seconds.  The  time  t  is  sampled 
from  a  log-normal  distribution  using  the  mean  lock-on  time,  and  is 
bounded  by  the  maximum  value  tmax(lock-on),  and  added  with  the  BCU 
cooldown  time.  If  the  random  number  drawn  was  greater  than  the 
probability  of  lock-on,  a  failed-lock-on  attempt  compietion  is  schedul^ 
in  t  seconds  (where  t  in  this  case  is  BCU  cooldown  time  plus  tmax(lock- 
on)).  At  lock-on  attempt  completion  time,  the  following  will  occur.  If 
the  event  was  a  lock-on  success  then  a  firing  time  is  scheduled  (based  on 
time  to  fire  first  round  and  t-fixed).  If  the  event  was  a  lock-on  falure 
then  the  number  of  lock-on  tries  is  examined.  If  the  number  of  lock-on 
tries  to  this  point  is  less  than  max-lock-on-tries,  then  another  lock-<m 
attempt  is  scheduled  immediately.  If  the  number  of  lock-on  tries  to  this 
point  is  equal  to  max-lock-on-tries,  then  the  firer  disengages  the  target 
and  will  enter  search  mode  to  look  for  new  targets.  If  no  new  targets  are 
found,  the  firer  will  return  to  this  target  to  try  another  scries  of  lock-cm 
attempts  in  *  seconds.  This  time  n  is  input  as  TLOOK  and  is  the  Mine 
time  used  to  reschedule  a  narrow-field-of  view  acquisition  attempt  after  a 
wide-fidd-of-view  success  but  narrow-field-of-view  failure. 

21 

Max  lock-on 
tries 

MfTitniim  number  of  times  the  gunner  will  try  to  achieve  lock-<m  to 
target  before  giving  up  and  looking  for  other  targets. 

23 

BCU  Ctime 

Battery  Coolant  Unit  cooldown  time  in  seconds.  This  is  the  time  it  takes 
for  a  di^sable  assembly  such  as  a  BCU  (battery  coolant  unit)  on  a 
Javelin  to  to  the  round  to  provide  both  power  and  cooling  gases  to 

the  seeker. 

The  ne: 
as  spec 
to  this 
values 

a  three  lines  conta 
‘ified  in  the  game  c 
increment  (e.g.,  i 
on  each  line  to  cov 

in  data  wWch  care  input  by  range.  These  data  are  input  in  range  increments 
ontrcdfile.  Note:  The  first  value  on  eadi  line  should  be  for  the  range  equal 
>00  meters),  and  not  for  range  equal  to  0  meters.  There  must  be  enough 
er  up  to  and  including  the  maximum  firing  range  set  on  line  three. 
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P(Lock-on) 

Probability  that  the  missile  will  lock-on  to  a  target  which  is  stationary 
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Table  15:  Weapon  File  Input  Defmitions - - - 

Variable 

Definition 

stat/HD 

and  hull  defilade. 

26 

P(Lock-c«i) 

stat/FE 

ProbabiUty  that  the  missUe  wiU  lock-on  to  a  target  which  is  stationary 
and  fully  exposed. 

27 

P(Lock-on) 

mov/FE 

Probability  that  the  missile  will  lock-on  to  a  target  which  is  moving  and 
fully  exposed. 

The  nex 
lines  ab 

t  three  lines  also  c 

ove. 

contain  data  which  are  input  by  range,  to  be  input  similarly  to  the  three 
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Mean(Lock-on) 

stat/HD 

Mean  time  (sec)  for  the  missile  to  lock  onto  a  target  which  is  stationary 
and  hull  defilade. 

30 

Mean(Lock-on) 

stat/FE 

Mean  time  (sec)  for  the  missUe  to  lock  onto  a  target  which  is  stationary 
and  fully  exposed. 

31 

Mean(Lock-on) 

mov/FE 

Mean  time  (sec)  for  the  missUe  to  lock  onto  a  target  which  is  moving  and 
fuUy  exposed. 

The  nex 

t  three  lines  also  ci 

mtun  data  which  are  input  by  range. 
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Max(Lock-on) 

sUt/HD 

Maximum  time  (sec)  for  the  missUe  to  lock  onto  a  target  which  is 
stationary  and  hull  defilade. 

34 

Max(Lock-on) 

stat/FE 

Maximum  time  (sec)  for  the  missUe  to  lock  onto  a  target  which  ts 
stationary  and  fully  exposed. 

35 

Max(Lock-on) 

mov/FE 

Maximum  time  (sec)  for  the  missile  to  lock  onto  a  target  which  is 
moving  and  fully  exposed. 

The  ne 
variabl 

Kt  data  line  (37)  si 
e  Nrnds/burst  on  ll 

hould  oniy  be  present  if  the  system  is  a  burst-fire  weapon  (i.e.,  the  input 
ne  15  above  was  set  to  a  value  greater  than  one). 

37 

Range-In 

T  or  F  for  true  or  false.  Ranging-in  is  a  process  used  by  gunners  to 
adjust  fire  on  the  target.  The  range-in  process  lowers  accuracy  errors  for 
weapon  systems  with  Umited  fire  control,  since  the  gunner  must  correcy 
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Table  15:  Weapon  File  Input  Definitions _ _ _ 

Line 

Variable 

Definition 

for  errors  associated  with  target  range  estimaUon,  system  biases,  etc. 
The  gunner  achieves'  more  accurate  fire  by  adjusting  the  aimpoint  in 
response  to  the  perceived  intact  location  of  the  preceding  round.  If  this 
variable  is  set  to  T,  th«i  a  Ranging-in  file  must  be  input  (described 

later). 

The  nex 
iEMGo 

i  line  describes  in} 
n  line  3,  is  set  to  1 

jut  for  an  EM  Gun.  It  should  only  be  present  if  the  EM  Gun  parameter, 
(true). 
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tgen 

Time  (in  seconds)  to  generate  enough  energy  in  the  compulsator  to  file 
one  round. 

maxstore 

Maximum  number  of  shots  possible  to  store  (as  energy)  in  the 
compulsator. 

35 


2.5  Sensor  File 

Groundwars  allows  the  user  to  play  optical,  the^l,  or  oL^foreach 

for  both  sides.  As  with  the  vehicle  and  weapon  files,  the  sensor  file  »s  a  group  of  subsections, 

sensor.  The  BLUE  sensor  file  is  named  bsens  and  the  RED  is  rsens. 

For  opttcia  «Ki  .l.era.1  device.  tl»  mod.1  .  fom  of  NVESD 

of  target  discrimination  for  engagmg  m  NFOV.  If  the  Urgei  is  not  acquirer 
switch  back  to  WFOV  to  continue  searching. 

The  level  of  Urget  discrimination  desired  is  specified  by  the  user  in  the  sensor  input  file 

.  EteMcdon  is  the  sbiBly  of  so  obsorvet  10  dislmplisb  th«  so  object  u  of  militsty  lOlereM. 

.  cl.»ific«io.  i.  lb.  sbiUty  to  disdogoisb  .  t.„«  by  typ.;  i...  .  Mck»i  ''crsu.  .  whcM 

vehicle. 

.  Recognition  is  the  abUity  to  distinguish  between  two  targets  of  similar  type;  i.e.  between  two  types 
of  tracked  vehicles,  such  as  APCs  and  tanks. 

.  ID-CaU  adentification-Call)  represents  the  point  at  which  the  observer  makes  a  decision  to  attempt 
ID  (correct  or  incorrect). 

.  ID  (Identification)  is  the  ability  to  correctly  discriminate  the  exact  model  of  a  Urget;  i.e.  a  T72  or 
Ml  tank. 

lb.  followiog  v.lu«  rn.r»»t  th.  n=con»»od.tioo.  for  N50  .d»«  by  the  Tsrgot  Acroddoo  T»m, 
eSAD,  AMSAA,  as  of  June  1998: 

•  Detection  -  FUR  sensors:  1.0  (low  clutter),  2.0  (medium  clutter),  4.0  (high  clutter),  DVO  &  TV 
sensors:  4.0 

•  Classificati<m  -  FUR  sensors:  max  (1.5,  detection);  DVO  &  TV  sensors:  4.0 


•  Recognition  -  FUR,  DVO  &  TV  sensors:  4.0 

•  ID-CaU  -  FUR,  DVO  &  TV  sensors:  5.0 

•  Correct  ID  -  FUR,  DVO  &  TV  sensors:  6.0 


^  John  P.  M.XZ  Frederick  M.  Cnfpbell,  ‘A  T.rge.  Mi.Wemifie.lion  (Mi^ID)  MeUiodotogy.'  AMSAA  technic.I  Repori  TR-609, 
Miy  1997. 
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These  values  should  be  used  in  modeling  sensor  systems  against  a  stationary  Urget  for  the  appropriate 
dn»»)  level  of  «,uieMo.  required.  The*  d^Uo.  u50  vjuee  «e 
associated  with  a  false  detection  rate  of  20  percent  for  FUR  and  10  percent  for  DVO/TV  sensors. 

An  n50  value  to  represent  the  detection  of  moving  targets  should  be  equal  ^  two-thirds  that  of  the 
sutionary  detection  values  for  the  specific  sensor  type  and  clutter  condition  bemg  modeled. 

The  performance  of  a  millimeter  wave  sensor  in  the  model  m  fix^  except  for 
and  differences  in  Urget  RCS  (radar  cross  section).  The  required  daU  for  optical  and 
different  from  that  for  a  radar  device,  so  the  structures  of  the  s^^sec^  for  the  two  tyP««  ^  ^ 
separate  Ubles.  Table  16  lisU  the  input  structure  for  a  VISUAL  or  ot 

input  structure  for  a  RADAR  sensor.  Table  17  bste  the  mput  variable  defimtions  for  the  VISUAL  or 

THERMAL  sensor  fde  and  Table  19  UsU  the  definitions  for  the  RADAR  file. 


Table  16;  Sensor  File  -  VISUAL/THERMAL 


**  Comment  LLTxm(m) 

Sensor  Name 

—  Sensor  Type:  VISUAL  or  THERMAL 

—  Date  Type:  TWENTY  or  NVLEXP 

(Ifdaa  lypt  i.  IWBOTT,  <».  20-poM  a^for  sack  FOY:  one  c^forMl^ 

OMrJimC)  or  Tenverotnre  DIference  (MRTD).  ond  onaher  cnroefor  Spostol  Freqnenoy) 
~  OTOV 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

—  wrov 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx 

(If  data  type  is  NVLEXP.  enter  7  co^cientsfor  each  FOV) 

—  NTOV 

XX. XX  XX. XX  XX. XX  XX. XX  XX. XX  XX. XX  XX. XX 


XX. XX  XX. XX  XX. XX  XX. XX  XX. XX  XX. XX  XX. XX 

—  wrov 

XX. XX  XX. XX  XX. XX  XX. XX  XX. XX  XX. XX  XX. XX 

(lines  8  through  13  omitted  for  data  type  NVLEXP) 

—  Horizontal  ros.  Vortical  FOS 

XX. X  XX. X 

— -  Horizontal  OTOV,  Vortical  NFOV 

XX. X 

~  Horizontal  WTOV,  Vortical  WTOV 
XX. X 

—  NTOV  Magnification,  WTOV  Magnification 

x.x  *•* 

--  OTOV  Stat  Acq  Lovol,  NTOV  Mov  Acq  Lovol 
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24 

—  WTOV  Stat  Acq  Lovol,  WFOV  Mov  Acq  Lovol 

25 

X.X  X* 

26 

—  Nidot*),  pfal*«(HD),  pf*l*«(rE) 

27 

X  x.xx  X.xx 

28 

—  Pinpoint  probabilitio« 

29 

woaponl  x.xx 

30 

weapon2  x.xx 

•  • 

n 

•  • 

woaponM  x.xx 

n+1 

END 

Table  17:  VISUAL/THERMAL  Sensor  File  Input  Definitions 


Lino 

Table  17 
V^iin^bl© 

VISUAL/THERMAL  Sensor  File  Input  Definitions - - - - - 

Definition _  _ _ 

1 

Sensor  Name 

Character  String  must  agree  with  one  of  the  sensor  names  in  the  unit 
deployment  file. 

2 

Sensor  Type 

Character  String:  VISUAL  or  THERMAL 

3 

Data  Type 

Character  String:  TWENTY  or  NVLEXP.  DaU  for  visual  or  thermal 
sensors  can  be  input  in  one  of  two  ways.  For  TWENTY,  the  user  enters 
two  performance  curves  for  NFOV  and  two  for  WFOV,  which  con^ 
twenty  points  each  (MRTD  or  MRC,  and  then  spatial  frequency).  For 
NVLEXP  the  user  enters  seven  coefficients  to  fit  a  sixth  degree 
polynomial. 

Thefol 

[lowing  lines  (4  through 

13)  are  input  when  Data  Type  (above  in  line  3)  is  TWENTY. 

4  1 

NFOV 

Narrow  Field  of  View  (Header) 

5 

MRC  or  MRTD 

MRC  (if  VISUAL  sensor)  or  MRTD  (if  THERMAL  sensor)  curve  values 

1  through  10  for  NFOV 

6 

MRC  or  MRTD 

MRC  (if  VISUAL  sensor)  or  MRTD  (if  THERMAL  sensor)  curve  values 

11  through  20  for  NFOV 

7 

SpaFreq 

Spatial  Frequency  curve  values  1  through  10  for  NFOV 
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r  Table  17:  VTCTTAT  /THF.RM AL  Sensor  File  Input  Definitions - 

VariAbl6 

Definition 

LinG 

8 

SpaFreq 

Spatial  Frequency  curve  values  1 1  through  20  for  NFOV 

9 

WFOV 

Wide  Field  of  View  (Header) 

10 

MRC  or  MRTD 

MRC  (if  VISUAL  sensor)  or  MRTD  (if  THERMAL  sensor)  curve  values 

1  through  10  for  WFOV 

11 

MRC  or  MRTD 

MRC  (if  VISUAL  sensor)  or  MRTD  (if  THERMAL  sensor)  curve  values 

1 1  through  20  for  WFOV 

12 

SpaFreq 

Spatial  Frequency  curve  values  1  through  10  for  WFOV 

13 

SpaFreq 

Spatial  Frequency  curve  values  11  through  20  for  WFOV 

Thefol 

lowing  lines  (4  through 

7)  are  input  when  Data  Type  (above,  line  3)  is  NVLEXP, 

4 

NFOV 

Narrow  Field  of  View  (Header) 

5 

NVLEXP 

Seven  coefficiente  for  calculating  spatial  frequency  for  NFOV 

6 

WFOV 

Wide  Field  of  View  (Header) 

7 

NVLEXP 

Seven  coefficients  for  calculating  spatial  frequency  for  WFOV 

(Lines  8  ^  13  omitted  for  data  Type  NVLEXP) 

llw.  IS  Oir<»s*  19  Jlv.  (FOV)  md  search  (FOS).  The  FOV  are  characterihic  cf  'he 

sensor,  and  the  FOS  are  based  on  battUfield  responsibility. 

15 

Hor  FOS 

Horizontal  Field  of  Search  (degrees) 

Ver  FOS 

Vertical  Field  of  Search  (degrees) 
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Line 

17 

Table  17: 
Variable 

Hor  NFOV 

vtstiaL/THERMAL  Sensor  File  Input  Uetmitions - - - 

Definition 

Horizontal  Narrow  Field  of  View  (degrees) 

Ver  NFOV 

Vertical  Narrow  Field  of  View  (degrees) 

19 

HorWFOV 

Horizontal  Wide  Field  of  View  (degrees) 

Ver  WFOV 

Vertical  Wide  Field  of  View  (degrees) 

21 

NFOV  Mag 

Narrow  Field  of  View  Magnification 

WFOV  Mag 

Wide  Field  of  View  Magnification 

23 

NS  Acq 

NFOV  Stationary  Acquisition  Levd  (level  of  acquisition  desired  against 
stationary  targets,  in  values  of  N50,  the  Johnson  Line  Pair  Cntena). 

NM  Acq 

NFOV  Moving  Acquisition  Level  (level  of  acquisition  desired  against 
moving  targets,  in  values  of  N50,  the  Johnson  Line  Pair  Cntena). 

25 

WS  Acq 

WFOV  Stationary  Acquisition  Level  (level  of  acquisition  desired  against 
stationary  targets,  in  values  of  N50,  the  Johnson  Line  Pair  Critena). 

WM  Acq 

WFOV  Moving  Acquisition  Uvel  (level  of  acquisition  desired  against 
moving  targets,  in  values  of  N50,  the  Johnson  Line  Pair  Criteria). 

27 

N(dets) 

The  number  of  targets  which  may  be  detected  concurrently  Quitter- 
killer)  by  a  system  with  this  sensor.  If  this  sensor  must  reiMm  fixed  on 
the  target  wlule  the  gunner  services  the  target,  n(dets)  should  be  ^t  to  1. 

If  other  targets  can  be  detected  while  the  gunner  is  busy,  n(dets)  should 

be  set  to  greater  than  1. 

pfal8e(HD) 

ProbabiUty  that  a  detected  target  in  huU  defilade  is  a  false  toget.  When  a 
hull  defilade  target  is  first  detected,  a  random  draw  is  *“* 

probabUity  to  see  if  a  false  target  will  be  randomly  substituted  for  the 

real  target. 
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T.hu  17-  VISUAL/THERMAL  Sensor  File  Input  Definitions. - - - 

Variable 

Definition 

pfalse(FE) 

Probability  that  a  detected  target  that  is  fiiUy  exposed  is  a  false  target. 
When  a  fully  exposed  target  is  first  detected,  a  random  draw  is  made 
against  this  probabUity  to  see  if  a  false  target  wiU  be  randomly 
substituted  for  the  real  target. 

The  la. 
the  bai 
fires, 
have  b 

n  section  defines  the  prc 
ttle.  On  each  line  enter 
Veapon  names  must  ma 
een  input,  enter  “END  * 

ibabilities  of  this  sensor  detecting  the  firing  signatures  of  other  weapons  in 
another  weapon  name  and  the  probability  of  detection  given  the  weapon 
tch  weapon  names  as  input  in  the  weapon  file.  When  all  desired  weapon 
to  end  the  pinpoint  section. 

29-n 

Weapon 

Character  string  of  firing  weapon 

P(pinp) 

Probability  of  sensor  detecting  weapon  by  its  flash. 

n+l 

END 

End  of  Pinpoint  section. 
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Table  18:  Sensor  File  -  RADAR 


Line 

**  Conment  h±nmlm) 

0 

1 

Sensor  Name 

2 

—  IUU)AR 

3 

—  If-rain,  Clutter 

4 

X  X 

5 

—  M(d*t«),  pf«lM{HD),  p£»i*«(ra) 

6 

X  x.xx  x-xx 

7 

—  Pinpoint  probxbilitio* 

8 

woxponl  x.xx 

9 

woapon2  x.xx 
•  • 

n 

•  • 

woxponM  x.xx 

n+ 1 

END 

Rain  and  clutter  will  affect  radar  acquisition. 
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2.6  Accuracy  FUe 

For  each  weapon  system  defined  in  the  two  unit  deployment  files,  there  must  be  a  file  which  contams 
weapon  system  deUvery  accuracies.  BLUE  accuracy  files  have  the  form  bacc?  where  ?  is  an  mteger 
representing  the  number  of  the  blue  weapon  system.  For  example,  if  there  are  three  different  blue  weapon 
syLms,  the  blue  accuracy  files  must  be  named,  baccl.  bacc2.  and  hnccJ.  The  same 
MD  accuracy  files,  race?.  Each  file  has  the  structure  shown  in  either  Table  20  for  non-burst-fire  systems, 

or  Table  21  for  a  burst-fire  weapon. 

The  model  requires  shot  biases  and  dispersions  for  three  situations:  stationary  firer  agamst  a 
stationary  target,  a  stationary  firer  against  a  moving  target,  and  a  moving  firer  agamst  a  stationary  target 
Groundwars  does  not  model  a  moving  firer  against  a  moving  target,  and  so  does  not  require  mput  data  for 

this  situation. 

The  file  is  free  formatted,  and  aU  lines  which  begin  with  an  are  comment  lines  included  for 
clarity;  comment  lines  may  be  added  or  removed  between  groups  of  data,  but  not 

ranges  are  in  meters,  and  aU  biases  and  errors  are  in  mils  (angular  measurement  equal  to  1/6400  of  a  circle). 

There  exist  three  types  of  errors  which  are  read  into  the  model  and  can  be  classified  accordmg  to 
how  long  they  persist.  Fixed  biases  are  those  which  persist  over  many  engagements.  VanabU  biases  are 
caused  by  transient  effects  such  as  cross  wind,  and  vary  from  engagement  to  engagement.  Random  f 
those  which  change  from  round  to  round  within  an  engagement  and  are  caused  by  differences  m  mdmdual 

rounds,  wind  gusts,  etc. 

The  first  two  lines  of  each  file  must  contain  a  weapon  name  and  the  numl^r  of  range  increments 
which  will  be  input.  The  range  input  must  account  for  all  ranges  from  0  up  to  and  mcludmg  the  maximum 
firing  range  of  the  weapon. 

The  first  section  of  the  file  is  for  a  stationary  firer  against  a  stationary  target.  For  this  si^ion  data 
is  required  for  the  first  round  fired  and  for  subsequent  rounds.  For  first  rounds,  fix^  bias,  vanable  bias  and 
ranSm  error  are  required.  For  subsequent  rounds  only  random  error  is  needed.  This  error  vanes  dependmg 
on  whether  the  previous  shot  was  a  hit,  a  lost  miss,  or  a  sensed  miss.  Mis^  are  either  lort  or  sen^ 
depending  on  the  value  of  p(sense)  in  the  weapon  description  file.  For  the  number  of  ranges  to  be  mput,  the 
user  will  enter  a  range  and  its  corresponding  errors  for  first  and  subsequent  rounds. 

The  second  section  of  the  file  is  for  a  stationary  firer  against  a  moving  target.  'Hiis  section  has  only 
two  types  of  error:  fixed  bias  and  total  error,  which  should  include  the  vanable  bias,  add-on,  Md  subtractive 
dispersions  for  a  moving  target.  These  errors  are  required  for  four  different  attack  angles:  0,  30,  6  ,  an 
degrees  as  is  shown  in  the  table. 

The  third  section  is  for  a  moving  firer  against  a  stationary  target.  Only  fixed  bias  and  total  error  are 
required  at  each  range* 

The  accuracy  input  for  a  burst-fire  weapon  is  similar  (see  Table  21),  but  with  a  few  differences.  The 
variable  bias  is  imut  for  first  burst  and  subsequent  bursts  separately.  There  is  no  inpiU  for  random  emr 
based  on  the  result  of  a  previous  round.  And  there  is  no  breakdown  by  attack  Mgle.  Also,  for  a  burrt-fire 
weapon,  if  ranging-in  is  played  (as  specified  in  the  weapmi  file),  then  a  rangmg-m  file  must  be  prepared  for 

input  (described  later). 
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Table  20:  Accuracy  File:  Non-burst 
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Table  20:  Accuracy  File:  Non-burst 


it 

it 

90  deg 

* 

fixad  bias 

total 

error 

it 

.... 

...... 

it 

xg  (m) 

H 

V 

H 

V 

it 

mgl 

.XXX 

.XXX 

.XXX 

.XXX 

mgK 

.XXX 

.XXX 

.XXX 

.XXX 

it 

it 

MOVING  FIRER  V*  STATIONARY  TARGET 

* 

it 

fxxmd  bias 

total 

error 

* 

♦ 

xg  (m) 

H 

V 

H 

V 

..... 

.... 

.... 

mgl 

.XXX 

•  XXX 

.XXX 

•  XXX 

mgN 

.XXX 

.XXX 

.XXX 

.XXX 
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Table  21:  Accuracy  File  (Burst  Fire) 


Comment 

Lina ( m ) 

Weapon  Name 
* 

S TAT I ONARY - s TATI ONARf 

X 

♦ 

ranges 

fix  bias 

Variable  Bias 

1st  bst  sub  bsts 

ran  arr 

* 

* 

zg  (m) 

H 

V 

H  V 

H  V 

H  V 

* 

rngl 

.XXX 

•  XXX 

•xxx  .xxx 

•  • 

•xxx  .xxx 

;  : 

.xxx  .xxx 

•  5 

rngM 

.XXX 

♦ 

.XXX 

. xxx  . xxx 

.  xxx  . xxx 

.xxx  .xxx 

★ 

♦ 

STATIONARY 

-MOVING 

★ 

* 

it 

fix  bias 

Variable 
1st  bst 

Bias 
aub  bata 

ran  arr 

it 

it 

rg  (m) 

H 

V 

H  V 

H  V 

H  V 

it 

rngl 

.XXX 

•  XXX 

.xxx  .xxx 

•  • 

•XXX  .xxx 

•  • 

.xxx  .xxx 

•  • 

zngM 

.XXX 

•  xxx 

«xxx  .xxx 

•xxx  .xxx 

•xxx  .xxx 

it 

it 

MOVING- STATIONARY 

it 

it 

it 

fix  bias 

Variable 
lat  bat 

Biaa 

aiib  bata 

ran  arr 

★ 

it 

rg  (m) 

H 

V 

H  V 

» 

< 

H  V 

it 

rngl 

.  KXK 

•  xxx 

.xxx  .xxx 

•xxx  .xxx 

.XXX  .xxx 

.  . 

■  . 

mgH 

.XXX 

•  xxx 

•xxx  .xxx 

•xxx  .xxx 

•xxx  .xxx 
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2.7  Vulnerability  FUe 

Traditional  vulnerability  calculations  make  use  of  a  mapping  procedure  caUed  damage 

(DALs)  or  standard  damage  assessment  lists  (SDALs).  A  DAL  maps  killed  components  ^ 

c^mpoients  into  Degradation  of  Combat  Utility  (DCU)  or  Loss  of  Function  (I^F) 

Firepower  (F).  M  or  F.  and  Catastrophic  Kill  (K).  The  DCU  estimates  developed  m  ‘he 
^LT^  iZecied  loss  of  function  values,  are  typically  used  as  if  they  reflected 
capability^.  The  DAL  vulnerability  daU  required  for  mput  to  Groundwars  will  be  referred  p  y 

of  kHl”  in  the  remainder  of  this  report. 

The  vulnerabiUty  files  contain  probabiUty  of  IdU  information  which  can  be  enter^  as  either  Ae 
Probability  of  Kill  given  a  Hit  (PKH)  or  as  the  ProbabiUty  of  KiU  given  a  Shot  (PKS).  ProbabihUes  of  ^ 
are  aenerSed  by  the  SurvivabiUty/Lethality  Analysis  Directorate's  (SLAD)  Balhstic  Vulnerabdity/Uthahty 
Division  (BVLD)  of  the  Army  Research  Uboratory  (ARL),  formerly  the  Ballistic  Reswrch  Laborato^ 
(BRL).  The  names  of  these  files  in  the  current  working  directory  are  siimlar  to  for  f 
LuE  files  have  the  prefix  bpk,  and  RED  files  begin  with  rpk.  The  BLUE  files  wiU  be  named. 

bpklO  bpkll,  ...  PK  files  must  exist  for  every  combination  of  weapon  system  and  torget  ® 
my  fngaie  one  another.  The  model  checks  to  see  if  aU  combinations  of  weapons  vs.  vehicles  have  been 

entLed  (including  BLUE  vs.  BLUE  and  RED  vs.  RED  if  these  combinations  Sk  *2 

file).  For  those  that  do  not  exist,  the  model  wiU  give  a  warning  message.  The  user  should  check  these 
warnings  for  the  first  runs  of  the  study  to  be  sure  that  no  desired  combmation  has  been  missed. 

The  model  recognizes  four  levels  of  IdU:  mobility  UU.  fire-power  kiU,  mobiUty  and  fire-^wer  ktU. 
and  catl^ophic  kiU.  Thrfour  levels  of  kill  have  the  foUowing  results  in  the  model:  ^ 
an  attacker  imable  to  continue  moving;  the  combatant  remains  at  its  current  exposure  and  r^ge,  st^ 

ensage  For  a  defender  or  overwatch  unit,  a  mobility  IdU  means  that  it  may  no  longer  pop  down  to  reload  or 
iockfy  to  an  alternate  position.  A  fire-power  loll  leaves  the  combatant  unable  to  fire,  and  it  will  attest  to 
ieach^cover  to  avoid  £ng  killed  further.  For  a  mobility  and  fire-power  kiU,  the  combatmt  can  m  longer 
function,  but  it  is  not  toLly  destroyed.  Vehicles  which  have  sustoin^  one 

continue  to  draw  fire,  and  may  be  IdUed  at  a  higher  level.  A  catastrophically  killed  combatant  no  longer 
functions,  and  aU  units  know  that  it  no  longer  is  a  threat. 

The  first  section  of  every  file  contains  the  same  information,  whether  the  user  uses  PKH  or  PKS.  ^ 
the  first  line  the  weapon  name  and  the  target  vehicle  name  are  given;  these  must  agree  with  those  “P)*““ 

St  deployment  fi  J.  On  die  second  line  two  flags  are  set  i^diich  ^cUde  the 

PK-Flagl  determines  if  the  dato  is  entered  as  PKH  or  PKS  data.  If  ^s  flag  is  set  to  aO  o'  «  2  the  dato 
PKS  dato.  If  the  flag  is  set  to  1.  the  dato  is  PKH.  The  forms  of  these  dato  will  be  described  shordy. 

The  second  flag  on  the  line,  PK-Flag2,  determines  if  the  dato  is  independent  of  range  to 
For  some  weapons  the  lethality  of  the  weapon  is  the  same  at  all  ranges.  A  “O”  designates  lethality  which 
function  of  range  and  a  “I*  designates  range  independent  vulnerabiUty. 

If  the  file  contains  PKS  data,  the  next  Une  foUowing  the  PK  flags  contains  a  value  d^ribing  the 
number  of  lines  of  input  for  each  exposure  condition.  This  value  should  correspond  to  the  number  of  ranges 


’  Work  began  in  1988  by  ARL  and  AMSAA  to  develop  improved  vulnerability  metoca.  called 

waa  written  to  uae  theie  new  metrica  and  baa  been  need  for  !?;„„biHtv  Methodology  in  a  Combat 

Weapona  Analyaia  Reaearch  Simulation  (DSWARS):  An  Inveriigauon  of  the  Degraded  Sutea  Vulnerability  Methodology 

SimuUtioo.*  AMSAA  Technical  Report  495,  Februaiy  1991). 
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for  which  PKS  values  are  input. 


The  first  two  forms  of  daU  are  probabiUty  of  kill  given  a  shot.  The  data  for  bo*  fonM  are 
independ^t  of  target  aspect  angle  and  round  dispersion.  Tie  fon^  require  the 

i.  .  diff.4a.  order.  For  bo«.  forr.^,  dr.  do..  .".SrS 

vol„errf,Ui.y  nag  ia  ae.  U,  a  0  the  dau  ^  S  Stag  °t  bi.  ia 

forS^  to  be  to  within  the  model,  since  the  probability  of  hit  was  factored  mto  the  calculation  of  the  PKS. 


Table  22:  PKS  Vulnerability  File  (PK-FIagl  =  0) 


Table  23:  PKS  Vulnerability  File  (PK-FIagl  -  2) 


1  **  Commen't  Line(8) 

Weapon- 
2  X 

.  X 

•Kamts 

< — 

< — 

Targah“V«hicl*“Na2M 

PK-riag« 

Hum  Rangas 

**  M 

r 

MorF 

K 

1 

Rang*  1 

Expoaura 

x.xx 

x.xx 

X.XX 

x.xx 

1 

0  natars  I 

HD 

x.xx 

x.xx 

x.xx 

x.xx 

1 

rangtt  2  I 

HD 

x.xx 

x.xx 

x.xx 

x.xx 

1 

ranga  3  1 

HD 

x.xx 

x.xx 

x.xx 

x.xx 

1 

1 

ranga  4  I 

HD 

x.xx 

x.xx 

x.xx 

x.xx 

1 

1 

1 

rang#  N  I 

1 

HD 

x.xx 

x.xx 

x.xx 

x.xx 

1 

1 

0  xnatars  I 

FS 

x.xx 

x.xx 

x.xx 

x.xx 

1 

rang«  2  1 

FS 

x.xx 

x.xx 

x.xx 

x.xx 

1 

rangtt  3  t 

FS 

x.xx 

x.xx 

x.xx 

x.xx 

1 

1 

ranga  4  1 

•  1 

FS 

x.xx 

x.xx 

x.xx 

x.xx 

1 

J_ 

ranga  H  1 

FS 
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The  third  data  format  is  the  Individual  Unit  Action  flUA)  file  as  produced  by  the  ARL.  For  this  type 
of  inout  data  PK-flagl  should  be  set  to  1.  The  data  is  a  function  of  target,  aspect  angle,  target  exposure, 
rou^dlt^ion  and^^  criteria.  Table  24  below  shows  the  general  structure.  This  file,  when  availaWe 
from  ARL,  should  be  received  in  this  format.  In  certain  cases,  the  lUA  file  ^  *^°*^**“  *  ‘ 

kill-type,  crew.  These  are  not  used  by  Groundwars  and  should  be  deleted  from  the  file. 

For  each  range  there  is  a  group  of  88  lines  of  PKH  data.  For  vulnerabUity  wWch  is  independent  of 
range  there  wiU  be  only  one  set  of  88  lines.  In  each  group  of  88  lines  there  we  44  Imes  agamst  a  huU 
defdade  target  foUowed  by  44  lines  for  fuUy  exposed  targets.  In  each  ^  \ 

lines.  The  first  10  sets  of  lines  correspond  to  10  Imear  dispersions  (1-10  feet)  and  ^ 

uniform  distribution  of  shots  on  the  target.  Each  of  the  four  Imes  corresponds  to  one  of  the  four  kill 

categories. 


Table  24:  lUA  (PKH)  Vulnerability  File  (PK-Flagl  =  1) 
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2.8  Army  File 


shown  in  Table  25.  The  anny  file  input  variable  definitions  is  hsted  in  Table  26. 


Table  25:  Army  File 
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Table  26:  Army  File  Input  Definitions 


Line 

2 

Variable 

Priority 

_ Table  26;  Army  File  Input  Definitions _ _ _ _ _ 

Definition 

Target  priority.  If  a  unit  is  able  to  detect  more  than  one  target  concurrently, 
the  firer  will  pick  older  targets  over  new  if  this  is  set  to  1,  and  newer  targete 
over  old  if  this  is  set  to  2.  If  the  unit  cannot  detect  more  than  one  target,  this 
input  will  have  no  effect. 

T(relook) 

The  time  a  firer  wiU  search  for  other  targets  before  going  back  to  a  previously 
serviced  target  and  renewing  the  engagement  (only  if  the  target  is  still  m  ne 
of  sight  and  is  not  k-killed). 

The  next  two 
is  no  longer) 
and  will  iUsei 
after  waiting 
up"  to  an  w 
disengage  if  i 

input  variables  are  used  when  a  target  vehicle  is  mobiUty&Jirepower  killed,  and 
functioning.  A  firer  will  recognize  a  target  in  this  condition  as  non-threatening, 
ngage  it.  The  firer  wiU  disengage  the  target  after  firing  N(bump)  rounds  at  it  or 
T(bump)  seconds.  When  either  of  these  conditions  is  met,  tfu  target  is  bumped 
Uhreatening  vehicle,  and  all  units  will  recognize  that  it  is  a  non-target,  and 
necessary. 

N(bump) 

The  number  of  rounds  fired  during  a  given  engagement  by  a  firer  against  a 
target  he  has  just  MF-killed,  before  the  target  is  bumped  up  to  a  non-thrwt, 
allowing  disengagement  by  the  firer  and  recogniticm  by  others  m  the  force  that 
it  is  a  non-target.  The  nbtunp  count  starts  with,  and  includes,  the  round 
which  MF -killed  the  target. 

T(bump) 

Duration  of  time  (sec)  before  an  MF-killed  target  is  bumped  up  to  a  non¬ 
threat,  allowing  disengagement  by  its  firer,  and  recognition  as  a  non-target  by 
others  in  the  force. 

Overw-eng 

Governs  the  play  of  overwatch  vehicles  for  this  army  in  the  simulation.  As 
described  in  the  unit  deployment  file  section,  overwatch  vehicles  can  either 
fire  as  soon  as  they  acquire  a  target,  or  they  may  stay  quiet  untd  the  enemy 
begins  to  fire.  If  the  overwatch  should  fire  upon  acquiring  a  target,  this  input 

is  a  1,  else  it  is  a  0. 

The  next  h 

xne  ef  input  cox 

ntrols  the  play  of  communications  between  friendly  vehicles. 

4 

If-comm 

When  a  unit  detects  an  enemy  unit,  it  may  pass  the  enemy's  location 
units  on  its  side  (e.g.  /V75  -  Intervehicular  Itformation  System).  If  the 
location  is  received,  the  receiver  wiU  conduct  a  field  of  view  seawh  m  the 
area  and  attempt  to  acquire  the  target.  Enter  a  1  as  the  value  for  If-comm  toj 
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Line 

Variable 

Table  26:  Army  File  Input  Definitions _ _ _ 

Definition 

enable  the  play  of  this  communication  Uctic,  else  enter  0. 

P(pass) 

The  probability  that  the  others  will  receive  the  transmission  of  the  target's 
location. 

T(pas8) 

The  time  (sec)  to  wait  before  the  receiving  vehicle  wUl  conduct  its  search.  To 
have  friendly  units  gang  up  on  the  detected  target,  set  this  wait  tinie  to  0.0. 

To  have  no  others  communicated  to  engage  this  target,  set  wait  time  a  arge 

number. 

T(search) 

Duration  of  time  (sec)  the  receiving  vehicle  will  search  in  the  field  of  view 
before  renewing  normal  search. 

Decoys:  77 
other  unit 
set  to 
all  units  oj 
should  be  i 
flashes  in  t 

le  ittformation 
jnd  vehicle  typ 
LL*  When  the 
■this  type  deco 
jet  to  0.  When 
he  opposing  se 

necessary  for  the  play  of  decoys  is  on  the  next  Une.  Decoys  are  entered  as  my 
e  in  the  unit  deployment  fiU.  However,  the  weapon  and  sensor 
army  file  is  read,  the  name  of  the  decoy  which  is  entered  here  is  used  to 
ys.  men  only  nonflashing  decoys  are  played. 

flashing  decoys  are  played  the  user  must  enter  the  probabibty  of  detecting  the 
nsor  file. 

6 

DecName  ^ 

Unit  Name  of  decoy  as  entered  in  the  Unit  Dqiloyment  File. 

N(flash) 

Number  of  flashing  decoys  (subset  of  total  number  of  decoys). 

T(start) 

Time  in  the  battle  (sec)  when  decoys  should  begin  to  flash. 

T(flash) 

Average  time  (sec)  between  decoy  flashes. 

8 

If  Artillery 

Set  to  1  if  artUlery  is  to  be  played,  else  0.  ArtiUery  can  be  preparatory  or  on- 
call.  Prep  artUlery  is  caUed  prior  to  the  start  of  battle.  On-caU  artUery  is 
delivered  during  the  battle  at  a  random  time.  If  a  0  is  enter^  here,  there  w 
be  no  artiUery  and  there  are  no  more  entries  in  the  file.  If  the  value  entered  is 

1,  the  following  lines  must  be  input: 
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Table  26:  Annv  File  Input  Definitions - - - 

Variable 

Definition 

9 

Targetl 

Vehicle  name  of  target 

11 

PrepPKs 

Probability  of  Kill  values  for  prep  artillery  vs  targetl  for  Mobility-only,  Fire- 
power  only,  M&F -kill-only,  and  K-ldll. 

13 

OnCallPKs 

Probability  of  Kill  values  for  on-call  artillery  vs  targetl  for  Mobility-only, 
Fire-power  only,  M&F -kill-only,  and  K-kill. 

(Lines  9  u 
enemy  veh\ 
of  all  qffec 

hrough  13  rep 
Icle  which  is  in 
'ted  units  must 

gated  for  as  many  targets  as  artillery  affects.  If  artillery  is  played,  for  each 
( the  intended  target  area,  there  must  be  entered  probabilities  of  kill.  The  names 
be  entered.) 

19 

END 

Signifies  no  more  artillery  PKs  to  be  entered. 
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2.9  Obscuration  File 

TU,  m.  delta™  eta,.,  ta  ta.  ..«o.pl..ric  c<»dita.  dum,  ta.  b.^  *S„Z5‘S 

.0,0™  ta.  b.«l.l!dd.  Smta  ta  ta.  .od.1  ^  ta  .  ''““X^toi  ta  ta^^nS  ta.™  "smoke 
parameters  are  set  by  the  user.  Any  number  ofjmo  *  j.  acquisition  and  enyagementa  are 

input  variable  definitions. 


Table  27:  Obscuration  File 


Line 

0 

1 

2 

3 


** 


ComoMint 

Lintt(s) 

stAXt 

duration 

optic 

therm 

radar 

xxxx. 

XXX. 

x.xx 

x.xx 

x.xx 

xxxx* 

XXX. 

x.xx 

x.xx 

x.xx 

xxxx. 

• 

XXX. 

x.xx 

x.xx 

x.xx 

*  1st  smoks  nvsnt 

*  2nd  smoks  svsnt 

*  nth  smoks  svsnt 


Line 

2 

Variable 

Start 

Definition 

Battle  time  (sec)  when  1st  smoke  event  starts. 

Duration 

Duration  (sec)  of  this  smeJee  event 

Optic 

Attenuatioa  of  transmission  for  optical  sensors. 

Therm 

Attenuation  of  transmission  for  thermal  sensors. 

Radar 

Attenuation  of  transmission  for  radar  sensors. 

3-n 

continues  for  each  sme 

)ii;e  event 
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2.10  Engagement  Control  File 

Because  Groundwars  can  modtX  fratricide,  or  'friendly  fire' ,  a  file  is  needed  to  describe  which  units  can 
engage  one  another.  This  file  also  eliminates  the  need  for  the  simulation  to  calculate  aU  of  the  engagement 
interactions  that  would  take  place  between  two  units  which  would  never  realisticaUy  engage  one  another. 

There  is  only  one  file,  engfle,  which  describes  the  actions  of  both  RED  and  BLUE  umts.  If 
fratricide  is  not  desired,  this  file  can  be  ignored,  and  the  model  wiU  revert  to  a  battle  with  umts  engagmg 
only  enemy  units;  no  friendly  losses  wiU  occur.  This  file  is  somewhat  complex  and  the  user  should  take  care 

in  creating  or  modifying  it. 

Engagement  is  governed  in  the  model  by  three  parameters.  The  first  parameter  is  a  yes  or  no  switch 

which  determines  if  the  engaging  unit  might  engage  uniU  of  each  of  the  I’rt.r^uorWs 

A«  acquires  a  target,  a  check  is  then  made  to  determine  if  Ao  attempts  to  identify  the  target  throu^  his 

on  the  target.  If  Ao  is  using  radar,  it  is  assumed  he  cannot  identify  the  target  through  his  sensor.  If  ^ 
perceives  the  target  as  friendly,  he  wUl  break  off  the  engagement.  If  A,  perceives  it  as  an  enemy,  he  wiU 
engage  the  target.  There  is  the  possibility  Ao  will  incorrecUy  identify  the  target,  and  engage  a  fnend,  or 
diingage  from  an  enemy.  If  Ao  is  not  able  to  make  an  ID-caU,  Ao  must  make  some  decision  wh^her  he 
should  engage  this  “gray”  target.  TTiis  decision  is  characterized  in  the  model  by  the  last  two  parameters,  the 
probability  of  engagement,  and  a  time  delay  associated  with  the  decisimi. 

The  engagement  file  contains  a  subsection  for  each  unit  type  in  the  battle.  The  general  structure  of  a 
single  subsection  is  shown  in  Table  29.  The  engagement  file  input  variable  definitions  are  Usted  m  Table  30. 


Table  29:  Engagement  Control  File 


Line 

0 

1 

*  ♦  Commant  Li.n«  ( s ) 

Engaging  Unit's  naxDs 

P(«ngag*) , 

T(angaga) 

--  Targat  KamaSg  Is-It-A-Tgt, 

'X 

TgtMamol  x 

x.xx 

XX. X 

4 

TgtNajna2  x 

•  ; 

x.xx 

XX  •  X 

n 

11+ 1 

TgtNasMH  x 

•  end* 

x.xx 

XX. X 
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Table  30:  Engagement  File  Input  Definitions 


Line 

1 

Variable 

EngNamel 

_ _  Definition _ _ _ _ _ 

The  engaging  unit's  name 

Followin, 

target. 

g  this  line,  there 

is  a  single  line  entry  for  all  units  which  the  engaging  unit  may  consider  as  a 

3  + 

TgtNamel 

The  engaged  unit's  name 

Is-It-A-Tgt 

1  if  TgtNamel  is  considered  a  potential  tgt  for  EngNamel,  0  if  TgtNamel 
will  not  be  engaged  by  EngNamel 

P(engage) 

ProbabiUty  of  EngNamel  engaging  TgtNamel  when  EngNamel  is  unable  to 
identify  TgtNamel 

T(engage) 

Time  (sec)  for  EngNamel  to  decide  to  engage  TgtNamel  when  unable  to 
identify 

Instead  i 
mayenti 

jf  listing  all  of  th 
tr  only  those  wan 

«  units  in  the  battle,  and  entering  a  0  for  the  ones  not  to  be  engaged,  the  user 
ted.  and  end  the  subsection  by  entering  END  as  a  unU  name. 
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A  sample  engagement  file  is  shown  in  Table  31.  The  first  subsection  is  for  unit  tyi^  BLUEl. 


Table  31:  Sample  Engagement  Control  File 
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2.11  Combat  Identification  File  1  -  Constant  Emitter 

(Cm)  provide  .  me«.s  for  »  Sr^^.'two 

order  p,  help  preveo.  M.neide,  “  »“ 

neee 

unite.  «id  romelime.  a^lTiToL^e^Ul  thTknow  Orel  the  CID  ho#  is  friendly. 

period.  If  the  time  period  were  30  seconds,  for  example,  a  random  draw  is  done  every  30  secon 
determine  if  any  of  the  searching  units  will  detect  the  host  because  of  its  signa  . 

The  information  to  characterize  these  events  is  entered  in  the  input 
included  k  thT^uTent  working  directory  when  Groundwars  is  run,  then  C©!  wUl  nca  be  played.  THe  file 
contains  a  subsection  for  each  different  unit  type  in  the  battle  which  has  a  CIDl  on  board. 

Table  32  shows  a  single  subsection.  Table  33  Usts  CID  File  1  input  variable  definitions. 


Table  32:  Combat  Identification  File  1  •  Structure 


**  Comment  Line(s) 

__CID  Hoet  Name,  Time  fox  Detection  Check 

'BLDEl'  XX.  ^  j. 

_  Probability  of  these  obaervere  CIDing  hoet  vehicle 

'BLUE2'  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  ... 

f  E>in  •  • 

-  Probability  of  these  observers  detecting  host  vehicle -s  CIO  signal 
'BLXJE2*  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  ... 

*RED1'  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  x.xx  ... 

■END' 
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Table  33:  Combat  Identification  File  1  Input  Definitions 


Variable 

Definition 

JUIUC 

2 

CID  Host  Unit 

Unit  name  of  system  carrying  CID  device 

Det  Check  Time 

Time  (sec)  between  CID  detection  attempts 

4 

ObsCID 

Observer  Unit  Name  (friendly  systems  of  Host  Unit) 

P(CID) 

Probability  (by  range)  of  this  friendly  unit  CIDing  the  host  vehicle 

: 

: 

5 

END 

Ends  this  section 

7 

ObsDet 

Observer  Unit  Name  (friendly  and  enemy  unit  types  able  to  detect 
Host  Unit  because  of  its  CID  signal) 

P(CDet) 

Probability  (by  range)  of  this  unit  detecting  the  host  vehicle's  CID 
signal.  These  probabilities  are  based  on  the  time  specified  on  line  2 
above. 

: 

: 

9 

END 

Ends  this  section 
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Table  34:  Combat  Identification  File  1  -  Sample 


**  Ranges:  500,  1000,  1500,  ...  —  u 

— CID  Host  Name,  Time  for  Detection  Chec 

l!^J^obability  of  these  observers  CIDing  host  vehicle 
•BLUE2'  0.99  0.98  0.90  0.80  0.65  0.40  0.20  0.00 

-  PrS^ility  of  these  observers  detecting  ‘ 

•BLUE2-  0.50  0.30  0.20  0.10  0.05  « *  ° 

•BEDl*  0.30  0.15  0.07  0.03  0.01  0.005  0.00  0.00 

— CID  Host  Name,  Time  for  Detection  Check 

I  ST.TTE2  *  ^ 

-  Probability  of  these  observers  CIDing 

•BLUEl'  0.99  0.98  0.90  0.80  0.65  0.40  0.20  0.00 

-  O*  th...  ob..rv„. 

•BLUEl'  0.50  0.30  0.20  0.10  0.05 

•BEDl'  0.30  0.15  0.07  0.03  0.01  0.005  0.00  0.00 

•END' 


Table  34  shows  an  example  of  a  CIDl  Me.  From  the  sample  engagement  file,  there  "«• 
unit  types,  BLUEl  and  BLUE2,  and  1  RED  unit  ‘5^’ ^  0  99^^^  BLUEl  at 

for  BLUEl  as  a  CIDl  host.  The  first  section  L^ticm  ^ribls  BLUEl  L  REDUs 

500  m.  and  that  probability  drops  *0  0  ^  **  '  ^  c-  jf  redI  were  2000  m.  away  from 

probabUities  of  detecting  BLUEl's  CIDl  signal  ^onds.  BLUEl  hL  a  10 

m  TIFI  REDl  would  have  a  3  percent  chance  of  detectmg  BLUEl  every  w  secunus.  o 

olTZcu..  blue?  (»d  a.«.  bluei  «  «»diy)  .v«,  30  »c<»d.. 

It  m  observer  ftom  BLUE2  detecle  BLUEl's  ODl  signal,  bo  «iloin.tic.Ily  Cm.  BLUEl  as 
friendly. 

subsectio^  for  REDl  because  REDl  does  not  have  a  CIDl  on  board  m  this  battle. 
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2.12  Combat  Identification  File  2  -  Query-Response 

The  second  type  of  combat  identification  device  which  can  be  played  is  a  query-response  ty^  system  This 
type  of  CID  is  used  after  an  observer  detects  a  Urget  and  before  the  observer  fires  at  it.  Just  prior  to  mg 
X  UrgS,  th^Trer  queries  the  target,  and  tries  to  elicit  a  response  from  the  Urget.  If  the  Urget  receives 
Se  si^d  a^d  returns  a  response,  the  firer  will  discontinue  the  firing  sequence,  disengage  the  Urget.  and 
begin  looking  for  new  targets. 

Associated  with  this  query  and  response  are  four  probabilities  and  a  time  delay.  The  diagram  ^low 
iUustrates  these  inpuU.  PI  is  the  probabUity  that  when  the  host  (observer)  quenes  a  target,  the  sigMl  w 
reach  the  Urget.  P3  is  the  probability  that  the  Urget’s  response  will  get  back  to  the 

P2  and  P4  are  the  probabiUties  that  the  Urget  and  then  the  host  (observer  s)  vehicle  wdl  cooectly  “‘erpret 
the  query  and  response,  respectively.  The  time  delay  is  simply  the  time  from  the  initial  query,  to  the 
le?ve7inurpretiig  the  res^nse.  What  the  diagram  does  not  show  is  that  when  the  Urget  sends  ou  its 
response,  there  may  be  some  chance  that  the  response  wiU  be  detected  by  enemy  umU,  which  may  then 
engage  that  target. 


Figure  1 :  Combat  Identification  Type  2  Methodology 


The  input  file  for  this  type  of  CID  is  named  cidfil2.  The  file  is  divided  into  a  subsection  for  each 
unit  type  in  tb?  battle.  The  structure  of  the  subsection  is  shown  in  Table  35.  Table  36  lisU  the  CID2  file 
input  variable  definitions. 


Table  35  :  Combat  Identification  FUe  2  -  Structure 
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Table  36:  Combat  Identification  File  2  Input  Definitions 


Line 

2 

Variable 

CID  Host 

Unit 

_ Definition _ _ _ _ _ _ _ 

Unit  name  of  querying  system  carrying  CID  device 

3 

Num  CID 
Attempts 

The  number  of  times  this  unit  will  query  a  target  before 

firer  receives  a  positive  response  from  any  query  he  wU  disengage  the 

Urget,  and  not  query  again.  If  this  unit  has  no  CID  then  the  mput  is  0. 

4 

CID  Time 
Delay 

The  time  from  the  initial  query  to  the  observer  interpreting  the  response  (by 
range). 

5 

PI 

The  probabilities  that  when  the  host  queries  a  target,  the  signal  will  reach 
the  target  (by  range). 

Next  tht 
enters 
target  n 

T€  is  a  subsection 
he  target  unites  n 
ame. 

,/„  each  aoucypctobe  queried  tr,  ihe  CH>.  mhi.  e^h 

ame.  and  P2.  P3.  and  P4.  The  section  must  be  ended  with  an  END  as  the 

7 

QTgt  Name 

Unit  name  of  system  type  to  be  queried  by  the  CID. 

8 

P2 

Probabilities  that  the  target  will  correctly  interpret  the  query  (by  range). 

9 

P3 

Probability  that  target’s  response  will  get  back  to  host  vehicle  (by  range). 

10 

P4 

Probabilities  that  the  host  will  correctly  interpret  the  resptmse  (by  range). 

The  las 
query. 

/  section  defines  i 

the  chance  for  the  host  vehicle  to  detect  a  target  when  it  responds  to  a  CID2 

17 

RTgt  Name 

Unit  name  of  system  type  which  responds  to  a  CID2  query. 

P(Cdetect) 

Probabilities  that  the  host  vehicle  wiU  detect  RTarget  when  it  responds  to  a 
CID2  query  (by  range). 
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Table  37  shows  a  sample  CID2  file.  BLUEl  has  a  CID2  type  device  on  board  and  °“® 

time  Iwfore  engaging  it.  The  time  delay  associated  with  its  CID  varies  from  1-0 

second  at  3500  nufand  its  probabilities  of  CID  (PI  values)  are  very  high.  BLUEl  is  only  able  to  CID 
BLUE2  since  there  is  no  entry  for  REDl.  BLUEl  is  also  able  to  detect  BLUE2  when  it  resj^nds  to  ® 
ffii  firer  from  BLUEl  queries  a  unit  from  BLUE2,  other  observers  from  BLUEl  have  a  0.1  probability  of 

detecting  that  response  at  2000  m. 

Table  37:  Combat  Identification  File  2  -  Sample  _  ■ 

***  coiDBwnt  Lin«(s) 

***  Niuib«r  o£  CID  Attmapta 

1.0  1.0  1.0  1.1  1.1  1.1  1.2  ***  CID  Tim.  D.l.y 

^q1O1O1O1*O1*OO»05 

- _ Probability  ot  CID2  Against  Th.s.  Targ.ta 

BIiOS2 

^0X010  1*0  1*0  1*0  1*0  P2 

1  0  1  0  1  0  laO  1»0  1«0  0.85  P3 

1,0  1.0  1.0  1.0  1.0  1.0  1.0  *** 

*END» 

_  Probability  D.tacting  Than.  Targ.ta'  Raapona.a 

BLXJE2  0.2  0.2  0.2  0,1  0.1  0.0  0.0  *♦*  P(d.t.ot) 

•END* 

★  ConoMint  Lin«(s) 

**♦  Humbax  of  CID  Attmipta 

1.0  1.0  1.0  1.1  1.1  1.1  1.2  ***  CID  Tim.  D.lay 

0505030.30.20.10.0  ★♦★Pl 

—  Probability  of  CID2  Against  Th.s.  Targata 

X  0  1  0  1  0  1.0  1,0  1.0  1.0  P2 

10X010  1.0  1.0  1.0  0,85  P3 

1.0  1.0  1.0  1.0  1.0  1.0  1.0  *** 

'END' 

_  Probability  D.tacting  Th.s.  Targ.ta'  Raaponaas 

'EBD' 

*.*  comnant  Lin. (a) 

Hiuabar  o£  CID  Attmipta 

0  ***  CID  Tim.  Daisy 

7*0:0  *** 

_ _  Probability  o£  C1D2  Against  Th.s.  Targ.ta 

'END* 

_  Probability  Dataoting  Thasa  Targata'  Raaponaas 

BLDBl  1.0  1.0  1.0  1.0  1.0  1.0  1.0  ***  P(d.t.ct) 

BLXJB2  0.2  0.2  0.2  0.1  0.1  0.0  0.0  ***  P(dataot) 

_ 'EBP' _ _ _ _ _ — - - - 

The  same  is  true  when  BLUE2  is  the  host  platform.  Its  time  delay  •»so  MgM  from  10  to  1.2 

seconds,  but  it  wiU  try  to  query  a  target  twice  before  engaging.  Its  probabilities  of  CID  (PI  values)  are  a 

lower  than  BLUErs. 

RED  does  not  have  a  CID  on  board,  but  is  able  to  detect  both  BLUEl  and  BLUE2’s  CID 
These  probabiUties  of  detection  are  entered  in  the  last  section  in  the  toble.  For  example,  when  BLUEl 
queries  BLUE2,  REDl  has  a  probability  of  detecting  that  response  of  0.2  at  500  m. 
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2.13  Range-In  FUe 

number  of  weapons  using  range-m.  For  example,  if  the  Blue  force  has  4  weapon  sy 
playing  range-in,  the  model  will  look  for  brngl,  brng2,  and  bmg3. 

When  a  firer  is  ranging-in,  the  model  does  not  use  the  accuracy  fde  and  vulnerability  fire  mput  for 
calculating  whether  the  Urget  is  hit,  and  for  assessing  damage.  Ins(^^  it  scheiSj^  the 

the  normal  accuracy  file  and  vulnerability  file  mput  then  used  as  normal. 

Table  38  show.  Ih.  anicoire  for  Ihe  R.n«e-In  fOe.  The  lUnge-Ih  File  iopot  variable  defmiriooa  ate 


listed  in  Table  39. 
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Table  38:  Rai^(e-In  Input  File 


Line 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

Jl. 


'BLUEl* 

*  SubFir,  Min  Ranga, 


x.x 

★ 

*  Rng 
rngl 
rng2 
rng3 
rng4 
rngS 

* 

*  Rng 
rngl 
rng2 
rng3 
rng  4 
rngS 

* 

*  Rng 
rngl 
mg2 
rng3 
rng4 
rngS 

* 

*  PK*s 

* 

it 

•  RED1» 
0 

rng2 

rng3 

rng4 

mgS 

rng6 

* 

♦  PR*  a 


xxxx.x 


Max  attempta 

XX 


1 

x.x 

x.x 

x.x 

x.x 

x.x 

1 

x.x 

x.x 

x.x 

x.x 

x.x 

1 

x.x 

x.x 

x.x 

x.x 

x.x 


HD 


2 

x.x 

x.x 

x.x 

x.x 

x.x 

2 

x.x 

x.x 

x.x 

x.x 

x.x 

2 

x.x 

x.x 

x.x 

x.x 

x.x 


3 

x.x 

x.x 

x.x 

x.x 

x.x 

3 

x.x 

x.x 

x.x 

x.x 

x.x 

3 

x.x 

x.x 

x.x 

x.x 

x.x 


x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 


x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 


STATIONARY- 

-STATIONARY 

10 

4  5 

6 

7 

8  9 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

STATIONARy-MOVlNO 

10 

4  5 

6 

7 

8  9 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

MOVIHO- STATIOHARX 

1  10 

4  5 

6 

7 

8  9 

x.x  x.x 

x.x 

x.x 

x.x  X.. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

X.X  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

x.x  x.x 

x.x 

x.x 

x.x  X. 

X  x.x 

la-in  round 

FS 

Kkill 

MTlcill  Kkill  Mklll 

Fkill 

MFkill 

X.XX  X. 

XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx  X. 

XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx  X. 

XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx  X. 

XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx  X. 

XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx  X. 

XX 

x.xx 

x.xx 

x.xx 

x.xx 

♦ 

* 

HD 

Mkill 

Fkill 

MFkill 

Kkill 

rx 

Mkill 

Fkill 

MFkill 

Kkill 

•KBD2' 

0 

X.XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

mg2 

mg3 

mg4 

rngS 

mgS 

it 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

X  .  XX 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 

x.xx 
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Table  39:  Range-In  File  Input  Definitions 


Line 

1 

Variable 

Weapon  Name 

Table  39:  Kanige-m  me  input  - - - - 

Definition  - 

Weapon  name  of  system.  Must  match  weapon  name  used  in  the  Umt 
Input  File. 

3 

SubFir 

Subsequent  firing  time  (sec)  for  range-in  attempts. 

Min  Range 

Minimum  range  (m)  at  which  ranging-in  is  needed. 

Max  attempts 

Maximum  number  of  range-in  attempts  in  an  engagement. 

Next  are 
stationar 

input  three  sets  of  rc 
y,  stationary-moving. 

inge-in  probability  tables,  for  the  firer-target  combinations  of  stationary- 
and  moving-stationary. 

6-10 

Range 

Stationary  Firer  -  Stationary  Target  Conditions.  Range  (m)  from  firer  to 
target.  The  first  range  should  be  the  value  of  the  range  increment  mp^ 
in  the  Game  File.  The  last  range  should  be  equal  to  or  greater  than  the 
maximum  firing  range  of  the  weapon. 

P(rgin) 

Probability  of  ranging-in  using  one  round,  two  rounds,  three  rounds,  .  . 

ten  rounds.  The  probabUity  of  ranging-in  for  the  maximum  range-m 
ro’unds  must  be  equal  to  1.0  as  for  each  range  they  are  cumulaUve 
probabUity  distributions.  During  the  game,  a  random  number  is  draw 
and  the  table  is  accessed  to  determine  the  number  of  range-m  rounds 
needed.  The  last  range-in  round  wiU  “hit"  the  target  and  &e  impact  is 
assessed  using  the  Range-In  PKH  tables  (see  description  of  Imes  29-35). 

In  reality,  the  last  range-in  round  wUl  impact  within  a  close  enough 
distance  to  the  target  to  cause  the  gunner  to  decide  to  start  firing  for 
effect.  Thus,  the  last  round  does  not  always  hit  the  target,  but  it  might. 

13-17 

Stationary  Firer  -  Moving  Target  Conditions,  (as  for  6-10) 

20-24 

Moving  Firer  -  Stationary  Target  Cmiditions.  (as  for  6-10) 
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Table  39:  Range-In  File  Input  Definitions 

Line  1  Variable  1  _  Definition - - - 

Next,  for  each  target  type  h  input  a  PKH  tabU  to  be  used  for  the  last  range-in  round.  The  PKs  are 
entered  as  a  function  of  lUA  kill  type,  target  exposure,  and  range. 

29 

Vehicle  Name 

Vehicle  name  of  target. 

30-35 

Range 

Range  (m)  from  firer  to  target  (for  Range-In  PKH  files).  The  first  range 
should  be  zero.  Increments  must  be  as  set  in  the  game  file.  The  last 
range  should  be  equal  to  or  greater  than  the  maximum  firing  range  of  the 
weapon. 

RI-PKH 

Range-in  PKH  values  for  M^,  F-ldll,  MorF-kill,  and  K-kill.  The  first 
group  of  four  are  versus  a  hull  defilade  target,  the  second  four  are  versus 
a  fully  exposed  target.  These  values  will  be  converted  to  M-only,  F- 
only,  M&F,  K-ldll,  and  no-kill  for  Groundwars*  use. 
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2.14  Priority  File 

Since  anv  unit  may  fire  up  to  three  different  weapon  types,  a  method  is  requir^  to  specify  the  priori^  of 
weapon  system  selection  that  a  unit  wiU  use  to  detenmne  which  \frbpX^md  rprio 

~«1.  w«>po.,ur.«  co»bm.io.  for  ^  »»«»  ^ 

firing  capabUity  is  planned  (i.e.,  an  engfile  is  created  hstmg  fratncide  possibihty).  then  same  side 

weapon/Urget  priorities  must  also  be  specified  in  the  Priority  File. 

11.0  «««,».  of  the  /HonV,  r,U  U  ohow.  m  Toblo  40.  T.bl.  41  lisu  0..  PriodO.  File  i»P«t  ..ri.bl. 

definitions.  Table  42  shows  an  example  Pnonty  File. 


Table  40:  Priority  File 


Line 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 


*«  coanent 

*  Firer 

*  Unit 

*  Typ« 

Line (a) 
Tgt 
Unit 

Type 

Range 

Band 

Kum 

Min 

Range 

Max 

Range 

Priority  Weapon 

FirNam 

TgtNam 

1 

XXXX 

yyvir 

1  weapn 

2  veapn 

3  waapn 


2  w  w  vifvit  1  w*apn 

2  wttapn 

3  waapn 


3  xxxx  1  w«apn 

2  waapa 

3  w«apn 


Table  41:  Priority  File  Input  Definitions 


Line 

Variable 

Definition 

5+ 

Firer  Name 

The  firer’s  unit  name 

Target  Name 

The  target’s  unit  name 

Range  Band  Num 

Rfliige  band  number  (must  be  1>  2*  or  3) 

Min  Range 

Minimum  range  (meters)  of  firing  for  this  firer/target  range  band 

Max  Range 

Maximum  range  (meters)  of  firing  for  this  firer/target  range  band 

Priority 

Priority  number  (1,  2,  or  3)  for  this  firer  to  fire  the  specified 
weapon  at  this  target  for  this  range  band 
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3.  Computer  Hardware  and  Software  Requirements 

3.1  Groundwars  Version  6.52  Beta  Release  For  PC 

Included  in  the  standard  distribution  is  the  Groundwars  executable  file  <3W652.Ea.  input ^d 

output  files.  The  Groundwars  execuUble  file  has  been  compUed  with  the  Microsoft  FOR-n^  Powerstotion 
Version  1.0  development  system.  Sample  input  and  ou^ut  files  are  in  subdirectory  SAMPLE. 
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There  are  two  files  that  need  to  be  instoUed  on  the  PC  where  Groundwars  is  going  ‘o  ^ 
DOSXMSF  EXE  and  DOSXNT.38  6.  DOSXMSF.EXE  is  the  actual  DOS  extender  that  allows  the  32  bit 
progfm  U,  run  un<i«  MS-DOS.  DOXSNT.  386  is  .  DPMI  (MS-DOS  ^ 

device  driver  thri  rilows  Grocdwim.  B  nm  M  .  32-bi.  DOS-estended  P">8™ 

■hese  files  .re  supplied  from  Mictosofi  ss  put  of  Ihe  Irceosm*  ssreement  wdi  Microsoft  FORTKAN,  end 
are  included  on  the  Groundwars  disk. 

DOSXMSF.EXE  and  DOSXNT.386  need  to  be  instaUed  either  in  the  same  directory  as  Groundwars  or  m  a 
directory  that  is  contained  in  the  DOS  PATH  environment  variable.  In  addition,  entry  in 
SYSTEM.  INI  file  under  the  [  3 8 6Enh]  section  must  be  made.  For  example,  if  &e  two  files  are  copi 
the  C:\GWARS  directory,  then  the  following  entry  must  be  made  m  SYSTEM,  INI: 

device=C: \GWARS\dosxnt . 386 

Earlier  versions  of  Microsoft  FORTRAN  had  some  limited  support  for  end^f-file  l»“djing  «smg  *e 
"CTRL+Z"  character  This  character,  which  is  number  26  in  the  ASCII  table,  is  plac  a  e  en 
b^^e  ^t^^th^  utilities.  Microsoft  FORTR^  no  longer  J 

sLial  character  and  gives  an  error  message  when  attempting  to  read  it  mto  a  vanable.  GWARS 
sh^d  not  conuin  thiT  character,  which  resembles  a  small  right-pointmg  arrow  when  displayed  by  editor 
capable  of  displaying  all  characters  in  a  file. 

At  least  16  MB  of  RAM  memory  are  required  to  run  Groundwars. 


3*2  Groundwars  Version  6.52  Beta  Release  For  UNIX 

If  the  UNIX  executable  version  of  Groundwars  has  been  obtained,  the  executoble  wiU  be  named  gw652. 
At  least  16  MB  of  RAM  memory  are  required. 


4.  Sample  Input  Files 


Below  is  a  sample  set  of  unclassified  Groundwars  input  files  which  correspond  to  the  sample  output  m  the 

sections  following. 

baccl 


I  • 

8  ranges  Ist  Round 

*  fix  bias  var  bias  ran  err 

*  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

*  rg  (in)  H  V  H  V  H  V 

*  ______  ____  _— — — 

500  .020  .040  .000  .000  .861  .861 

1000  .025  .040  .000  .000  .752  .752 

1500  .030  .045  .000  .000  .643  .643 

2000  .060  .020  .000  .000  .734  .734 

2500  ,080  .050  .000  .000  .725  .725 

3000  .020  .030  .000  .000  .716  .716 

3500  .020  .030  .000  .000  .716  .716 


h/h  h/lm  h/sm 


ran  err  ran  err  ran  err 


H  V 


.783  .783 
.674  .674 
.565  .565 
.456  .456 
.347  .347 
.238  .238 
.238  .238 


H  V 


.798  .798 
.687  .687 
.576  .576 
.465  .465 
.344  .344 
,233  .233 
.233  .233 


H  V 


.798  .798 
.687  .687 
,576  .576 
.465  .465 
.344  .344 
.233  .233 
.233  .233 
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4000 


.020  .030  .000  .000  .716  .716 


.238  .238  .233  .233  .233  .233 


**  STATIONARY  V3  MOVING  TARGET 

*  0  deg 

*  fixed  bias 


*  rg  (m) 


500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 


500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 


500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 


500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 

* 

*  MOVING  VS 


H 

V 

.200 

.800 

.300 

.700 

.400 

.600 

.500 

.500 

.600 

.400 

.700 

.300 

.700 

.300 

.700 

.300 

.200 

.300 

.400 

.500 

.600 

.700 

.700 

.700 


30  deg 

.800 

.700 

.600 

.500 

.400 

.300 

.300 

.300 


.200 

.300 

.400 

.500 

.600 

.700 

.700 

.700 


60  deg 

.800 

.700 

.600 

.500 

.400 

.300 

.300 

.300 


90  deg 


.200 

.800 

.300 

.700 

.400 

.600 

.500 

.500 

.600 

,400 

.700 

.300 

.700 

.300 

.700 

.300 

STATIONARY  TARGET 

fixed  bias 


*  rg  (m)  H  V 

500  .000  .000 

1000  .000  .000 

1500  .000  .000 

2000  .000  .000 

2500  .000  .000 

3000  .000  .000 

3500  .000  .000 

4000  .000  .000 


total  error 


H 

V 

.560 

.800 

1.30 

.700 

1.60 

.600 

1.30 

.500 

2.40 

.300 

2.50 

.200 

2.50 

.200 

2.50 

.200 

.560 

.800 

1.20 

.700 

1.60 

,600 

1.30 

.500 

2.40 

.300 

2.50 

.200 

2.50 

.200 

2.50 

.200 

.560 

.800 

1.20 

.700 

1.20 

.600 

1.30 

.500 

2.40 

.300 

2.50 

.200 

2.50 

.200 

2.50 

.200 

.560 

.800 

1.10 

.700 

1.50 

.600 

1.70 

.500 

2.20 

.300 

2.50 

.200 

2.50 

.200 

2.50 

.200 

total  error 


H  V 

.974  .989 
.865  .878 
.756  .767 
.647  .656 
.538  .545 
.429  .434 
,429  .434 
.429  .434 


71 


barmy 


******************** 
*  Blue  Army  file 
Priority  of  targets 
2 

Communication: 


Decoys:  VEH  Name 

’NULL’ 

Artillery:  if  artillery 
0 


************** 

Time  to  go  back  Nbump 
60.0  2 
if  commo  pcomm  tcomm 

0  0.0  0.0 

Nflash  T-flash  R-flash 

0  0.0  0.0 


Tbiamp 
30.0  1 

tsearch 

0.0 


bpkl 

**  blvrl.iua 
’BKEl*  *RTNK 
1  0 


.c 

0 

(Unclassified) 

111  0.645 

PK  data 
0.774  0.784 

0.700 

0. 

0 

1 

1 

2 

0.895 

0.911 

0.907 

0.880 

0. 

0 

1 

1 

3 

0.895 

0.911 

0.907 

0.880 

0. 

0 

1 

1 

4 

0.414 

0.345 

0.289 

0.001 

0. 

0 

1 

2 

1 

0.614 

0.677 

0.720 

0.625 

0. 

0 

1 

2 

2 

0.749 

0.785 

0.812 

0.764 

0. 

0 

1 

2 

3 

0.749 

0.788 

0.817 

0.764 

0. 

0 

1 

2 

4 

0.388 

0.348 

0.323 

0.053 

0. 

0 

1 

3 

1 

0.559 

0.624 

0.685 

0.600 

0. 

0 

1 

3 

2 

0.666 

0.728 

0.768 

0.732 

0. 

0 

1 

3 

3 

0.666 

0.738 

0.781 

0.733 

0. 

0 

1 

3 

4 

0.349 

0.330 

0.331 

0.113 

0. 

0 

1 

4 

1 

0.529 

0.587 

0.654 

0.580 

0. 

0 

1 

4 

2 

0,626 

0.693 

0.734 

0.715 

0. 

0 

1 

4 

3 

0.626 

0.711 

0.757 

0.721 

0 . 

0 

1 

4 

4 

0.330 

0.312 

0.324 

0.145 

0. 

0 

1 

5 

1 

0.513 

0.563 

0.629 

0.562 

0. 

0 

1 

5 

2 

0.605 

0.671 

0.711 

0.704 

0. 

0 

1 

5 

3 

0.605 

0.694 

0.742 

0.715 

0. 

0 

1 

5 

4 

0.319 

0.298 

0.313 

0.160 

0. 

0 

1 

6 

1 

0.504 

0.547 

0.609 

0.547 

0. 

0 

1 

6 

2 

0.593 

0.657 

0.696 

0.697 

0. 

0 

1 

6 

3 

0.593 

0.684 

0.734 

0.714 

0. 

0 

1 

6 

4 

0.313 

0.289 

0.303 

0.165 

0. 

0 

1 

7 

1 

0.498 

0.537 

0.593 

0.535 

0. 

0 

1 

7 

2 

0.585 

0.647 

0.687 

0.693 

0. 

0 

1 

7 

3 

0.585 

0.678 

0.729 

0.714 

0. 

0 

1 

7 

4 

0.309 

0.282 

0.294 

0.167 

0, 

0 

1 

8 

1 

0.494 

0.529 

0.581 

0.525 

0, 

0 

1 

8 

2 

0.580 

0.641 

0.681 

0.691 

0, 

0 

1 

8 

3 

0.581 

0.673 

0.727 

0.715 

0, 

0 

1 

8 

4 

0.306 

0.278 

0.287 

0.167 

0, 

0 

1 

9 

1 

0.492 

0.524 

0.572 

0.517 

0. 

0 

1 

9 

2 

0-577 

0.636 

0.677 

0.690 

0, 

0 

1 

9 

3 

0.577 

0.670 

0.725 

0.717 

0 

0 

1 

9 

4 

0.304 

0.275 

0.282 

0.167 

0 

0 

1 

10 

1 

0.490 

0.520 

0.565 

0.510 

0 

0 

1 

10 

2 

0.574 

0.633 

0.674 

0.689 

0 

0 

1 

10 

3 

0.575 

0.667 

0.724 

0.718 

0 

0 

1 

10 

4 

0.303 

0.272 

0.278 

0.166 

0 

0.917 
0.934 
0.935 
0.829 
0.777 
0.810 
0.814 
0.601 
0.713 
0.747 
0.759 
0.520 
0.671 
0.707 
0.727 
0.475 
0.643 
0.682 
0.708 
0.447 
0.624 
0.666 
0.696 
0.430 
0.611 
0.655 
:  0.688 
I  0.418 
\  0.602 
I  0.648 
;  0.682 
I  0.410 
.  0.596 
I  0.642 
I  0.678 
)  0.404 
I  0.591 
L  0.638 
I  0.675 
5  0.399 


0.942 

0.944 

0.944 

0.928 

0.774 

0.780 

0.781 

0.727 

0.682 

0.688 

0.690 

0.625 

0.639 

0.645 

0.647 

0.579 

0.617 

0.623 

0.625 

0.556 

0.604 

0.610 

0.612 

0.542 

0.596 

0.602 

0.605 

0.534 

0.591 

0.597 

0.599 

0.529 

0.587 

0.594 

0.596 

0.525 

0.585 

0.591 

0.593 

0.522 


0.730 

0.898 

0.898 

0.293 

0.664 

0.778 

0.780 

0.304 

0.621 

0.721 

0.729 

0.301 

0.591 

0.688 

0.701 

0.295 

0.570 

0.668 

0.686 

0.288 

0.555 

0.655 

0.677 

0.281 

0.544 

0.647 

0.672 

0.276 

0.535 

0.642 

0.669 

0.272 

0.529 

0.638 

0.667 

0.269 

0.524 

0.636 

0.666 

0.267 
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0 

1 

11 

1 

0 

1 

11 

2 

0 

1 

11 

3 

0 

1 

11 

4 

0 

2 

1 

1 

0 

2 

1 

2 

0 

2 

1 

3 

0 

2 

1 

4 

0 

2 

2 

1 

0 

2 

2 

2 

0 

2 

2 

3 

0 

2 

2 

4 

0 

2 

3 

1 

0 

2 

3 

2 

0 

2 

3 

3 

0 

2 

3 

4 

0 

2 

4 

1 

0 

2 

4 

2 

0 

2 

4 

3 

0 

2 

4 

4 

0 

2 

5 

1 

0 

2 

5 

2 

0 

2 

5 

3 

0 

2 

5 

4 

0 

2 

6 

1 

0 

2 

6 

2 

0 

2 

6 

3 

0 

2 

6 

4 

0 

2 

7 

1 

0 

2 

7 

2 

0 

2 

7 

3 

0 

2 

7 

4 

0 

2 

8 

1 

0 

2 

8 

2 

0 

2 

8 

3 

0 

2 

8 

4 

0 

2 

9 

1 

0 

2 

9 

2 

0 

2 

9 

3 

0 

2 

9 

4 

0 

2 

10 

1 

0 

2 

10 

2 

0 

2 

10 

3 

0 

2 

10 

4 

0 

2 

11 

1 

0 

2 

11 

2 

0 

2 

11 

3 

0 

2 

11 

4 

SOO  1  11 

500  1  12 

500  1  13 

500  1  14 

500  1  21 

500  1  22 

500  123 
500  1  24 

500  1  31 

500  1  32 

500  1  33 

500  1  34 

500  1  41 


0.481  0.502  0.526  0.471 
0.564  0.618  0.664  0.690 
0.564  0.657  0.724  0.730 
0.298  0.261  0.255  0.158 
0.841  0.910  0.900  0.790 
0.847  0.906  0.939  0.862 
0.912  0.948  0.945  0.879 
0.065  0.434  0.595  0.087 
0.740  0.787  0.791  0.735 
0.771  0.794  0.816  0.789 
0.820  0.845  0.852  0.820 
0.183  0.313  0.389  0.173 
0.634  0.700  0.728  0.691 
0.652  0.679  0.707  0.703 
0.700  0.762  0.788  0.767 
0.195  0.250  0.303  0.188 
0.574  0.642  0.688  0.663 
0.584  0.598  0.633  0.640 
0.632  0.705  0.749  0.737 
0.188  0.212  0.258  0.182 
0.541  0.601  0.658  0.645 
0.548  0.544  0.582  0.597 
0.596  0.664  0.721  0.720 
0.183  0.189  0.230  0.172 
0.522  0.573  0.636  0.633 
0.527  0.508  0.546  0.568 
0.575  0.636  0.701  0.710 
0.179  0.174  0.210  0.163 
0.511  0.554  0.619  0.624 
0.514  0.484  0.520  0.548 
0.562  0.616  0.685  0.703 
0.176  0.165  0.197  0.156 
0.503  0.540  0.606  0.617 
0.506  0.467  0.502  0.535 
0.553  0.602  0.674  0.699 
0.174  0.158  0.187  0.150 
0.498  0.530  0.597  0.611 
0.500  0.455  0.489  0.525 
0.547  0.592  0.666  0.696 
0.173  0.153  0.180  0.146 
0.494  0.523  0.589  0.607 
0.496  0.447  0.480  0.518 
0.543  0.584  0.659. 0.694 
0.172  0.150  0.175  0.143 
0.478  0.489  0.551  0.584 
0.478  0.407  0.435  0.489 
0.525  0.549  0.628  0.687 
0.168  0.135  0.151  0.127 
0.640  0.773  0.783  0.700 
0.894  0.908  0.907  0.880 
0.894  0.908  0.907  0.880 
0.394  0.340  0.282  0.001 
0.604  0.676  0.718  0.625 
0.747  0.783  0.812  0.764 
0.747  0.786  0.816  0.764 
0.349  0.345  0.320  0.053 
0.548  0.622  0.683  0.600 
0.664  0.725  0.767  0.732 
0.664  0.736  0.780  0.733 
0.310  0.328  0.328  0.113 
0.519  0.585  0.651  0.580 


0.498  0.569  0.574  0.498 
0.611  0.621  0.580  0.626 
0.675  0.662  0.582  0.662 
0.245  0.379  0.511  0.253 
0.835  0.948  0.907  0.863 
0.855  0.837  0.547  0.885 
0.907  0.966  0.915  0.923 
0.024  0.134  0.144  0.273 
0.765  0.838  0.855  0.766 
0.788  0.737  0.661  0.790 
0.836  0.866  0.863  0.835 
0.142  0.243  0.326  0.257 
0.708  0.747  0.734  0.689 
0.708  0.635  0.586  0.684 
0.771  0.778  0.741  0.754 
0.194  0.240  0.321  0.233 
0.671  0.684  0.663  0.642 
0.645  0.561  0.532  0.613 
0.731  0.718  0.670  0.704 
0.202  0.221  0.301  0.212 
0.644  0.640  0.624  0.611 
0.596  0.510  0.502  0.567 
0.703  0.676  0.631  0.673 
0.197  0.204  0.288  0.196 
0.623  0.610  0.602  0.590 
0.560  0.477  0.484  0.536 
0.683  0.647  0.608  0.652 
0.189  0.191  0.280  0.184 
0.607  0.589  0.588  0.575 
0.534  0.454  0.474  0.516 
0.668  0.626  0.595  0.638 
0.182  0.182  0.274  0.176 
0.594  0.575  0.579  0.565 
0.515  0.438  0.466  0.501 
0.657  0.612  0.585  0.628 
0.176  0.176  0.271  0.170 
0.585  0.564  0.572  0.557 
0.501  0.427  0.461  0.491 
0.648  0.601  0.579  0.621 
0.171  0.172  0.268  0.166 
0.577  0.556  0.568  0.551 
0.491  0.419  0.458  0.483 
0.642  0.594  0.575  0.615 
0.168  0.169  0.267  0.163 
0.540  0.519  0.548  0.522 
0.443  0.381  0.442  0.449 
0.611  0.557  0.555  0.591 
0.149  0.153  0.259  0.148 
0.742  0.917  0.942  0.728 
0.880  0.934  0.944  0.897 
0.880  0.935  0.944  0.898 
0.226  0.829  0.928  0.286 
0.672  0.777  0.774  0.660 
0.770  0.810  0.780  0.777 
0.774  0.814  0.781  0.779 
0.283  0.601  0.727  0.292 
0.642  0.713  0.682  0.617 
0.722  0.747  0.688  0.720 
0.734  0.759  0.690  0.727 
0.301  0.520  0.625  0.289 
0.615  0.671  0.639  0.587 
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500  142  0.624  0.690  0.733 

500  1  43  0.624  0.708  0.755 

500  1  44  0.291  0.310  0.322 

500  1  51  0.503  0.561  0.625 

500  152  0.603  0.668  0.710 

500  1  53  0.603  0.691  0.740 

500  1  54  0.281  0.297  0.311 

500  161  0.494  0.545  0.605 

500  1  62  0.591  0.654  0.695 

500  1  63  0.591  0.681  0.732 

500  164  0.275  0.288  0.301 

500  171  0.488  0.534  0.589 

500  1  72  0.584  0.644  0.685 

500  1  73  0.584  0.674  0.727 

500  1  74  0.271  0.281  0.293 

500  181  0.484  0.527  0.577 

500  1  82  0.579  0.638  0.679 

500  183  0.579  0.670  0.724 

500  1  84  0.269  0.277  0.286 

500  1  91  0.482  0.521  0.568 

500  1  92  0.575  0.634  0.675 

500  1  93  0.576  0.667  0.723 

500  1  94  0.267  0.273  0.281 

500  1  10  1  0.480  0.517  0.561 

500  1  10  2  0.573  0.630  0.672 

500  1  10  3  0.573  0.664  0.722 

500  1  10  4  0.266  0.271  0.276 

500  1  11  1  0.472  0.499  0.522 

500  1  11  2  0.562  0.615  0.662 

500  1  11  3  0.562  0.653  0.721 

500  1  11  4  0.261  0.260  0.254 

500  2  11  0.836  0.906  0.899 

500  2  12  0.846  0.904  0.938 

500  213  0.908  0.944  0.944 

500  2  14  0.061  0.429  0.591 

500  2  21  0.731  0.784  0.788 

500  2  22  0.769  0.792  0.814 

500  2  23  0.816  0.843  0.850 

500  2  24  0.162  0.307  0.384 

500  2  3  1  0.626  0.697  0.724 

500  2  32  0.650  0.678  0.704 

500  2  33  0.697  0.760  0.786 

500  2  34  0.172  0.246  0.300 

500  2  41  0.566  0.639  0.684 

500  2  42  0.582  0.597  0.631 

500  2  43  0.629  0.702  0.746 

500  2  44  0.166  0.210  0.256 

500  2  51  0.534  0.598  0.655 

500  2  52  0.546  0.542  0.580 

500  2  53  0.593  0.661  0.718 

500  2  54  0.161  0.187  0.228 

500  261  0.515  0.570  0.632 

500  2  62  0.525  0.507  0.544 

500  2  63  0.572  0.633  0.697 

500  2  64  0.157  0.172  0.208 

500  271  0.504  0.551  0.615 

500  2  72  0.513  0.483  0.519 

500  2  73  0.559  0.613  0.682 

500  2  74  0.155  0.163  0.195 

500  2  81  0.496  0.537  0.603 

500  282  0.504  0.466  0.501 


0.715  0.685  0.707  0.645  0.687 
0.721  0.707  0.726  0.647  0.699 
0.145  0.302  0.475  0.579  0.283 
0.562  0.592  0.642  0.617  0.566 
0.704  0.660  0.682  0.623  0.666 
0.715  0.691  0.707  0.625  0.684 
0.160  0.295  0.447  0.556  0.276 
0.547  0.574  0.624  0.604  0.551 
0.697  0.644  0.666  0.610  0.654 
0.714  0.682  0.695  0.612  0.675 
0.165  0.288  0.430  0.542  0.270 
0.535  0.560  0.611  0.596  0.539 
0.693  0.634  0.655  0.602  0.646 
0.714  0.677  0.687  0.604  0.670 
0.167  0.280  0.418  0.534  0.265 
0.525  0.549  0.602  0.591  0.531 
0.691  0.628  0.648  0.597  0.640 
0.715  0.675  0.682  0.599  0.667 
0.167  0.274  0.410  0.529  0.261 
0.516  0.540  0.595  0.587  0.525 
0.690  0.624  0.642  0.594  0.637 
0.717  0.674  0.678  0.596  0.665 
0.167  0.270  0.404  0.525  0.258 
0.510  0.533  0.591  0.585  0.520 
0.689  0.621  0.638  0.591  0.634 
0.718  0.673  0.675  0.593  0.664 
0.166  0.266  0.399  0.522  0.256 
0.471  0.498  0.568  0.574  0.494 
0.690  0.611  0.621  0.580  0.625 
0.730  0.674  0.662  0.582  0.660 
0.158  0.245  0.379  0.511  0.243 
0.790  0.834  0.947  0.898  0.860 
0.862  0.854  0.836  0.526  0.884 
0.879  0.906  0.965  0.907  0.921 
0.087  0.024  0.134  0.144  0.270 
0.735  0.764  0.837  0.851  0.762 
0.787  0.787  0.734  0.650  0.789 
0.819  0.836  0.864  0.859  0.833 
0.171  0.142  0.242  0.325  0.248 
0.690  0.707  0.745  0.731  0.685 
0.701  0.707  0.633  0.579  0.682 
0.766  0.771  0.777  0.739  0.752 
0.186  0.193  0.239  0.320  0.225 
0.662  0.670  0.683  0.660  0.638 
0.638  0.644  0.559  0.527  0.611 
0.736  0.730  0.717  0.667  0.702 
0.180  0.202  0.220  0.300  0.204 
0.644  0.643  0.639  0.622  0.607 
0.596  0.595  0.509  0.497  0.565 
0.718  0.702  0.674  0.629  0.670 
0.170  0.196  0.203  0.287  0.188 
0.631  0.622  0.609  0.600  0.586 
0.566  0.559  0.475  0.480  0.535 
0.708  0.682  0.645  0.607  0.650 
0.161  0-188  0.191  0.279  0.177 
0-622  0.605  0.588  0.586  0.572 
0.547  0.533  0.453  0.469  0-514 
0.702  0.667  0.625  0.593  0.635 
0.154  0.181  0.182  0.274  0.169 
0.615  0.593  0.573  0.577  0.561 
0.533  0.515  0.437  0.462  0.500 


74 


500  2 

8  3 

500  2 

8  4 

500  2 

9  1 

500  2 

9  2 

500  2 

9  3 

500  2 

9  4 

500  2 

10  1 

500  2 

10  2 

500  2 

10  3 

500  2 

10  4 

500  2 

11  1 

500  2 

11  2 

500  2 

11  3 

500  2 

11  4 

1000  1 

1  1 

1000  1 

1  2 

1000  1 

1  3 

1000  1 

1  4 

1000  1 

2  1 

1000  1 

2  2 

1000  1 

2  3 

1000  1 

2  4 

1000  1 

3  1 

1000  1 

3  2 

1000  1 

3  3 

1000  1 

3  4 

1000  1 

4  1 

1000  1 

4  2 

1000  1 

4  3 

1000  1 

4  4 

1000  1 

5  1 

1000  1 

5  2 

1000  1 

5  3 

1000  1 

5  4 

1000  1 

6  1 

1000  1 

6  2 

1000  1 

6  3 

1000  1 

6  4 

1000  1 

7  1 

1000  1 

7  2 

1000  1 

7  3 

1000  1 

7  4 

1000  1 

8  1 

1000  1 

8  2 

1000  1 

8  3 

1000  1 

8  4 

1000  1 

9  1 

1000  1 

9  2 

1000  1 

9  3 

1000  1 

9  4 

1000  1 

10  1 

1000  1 

10  2 

1000  1 

10  3 

1000  1 

10  4 

1000  1 

11  1 

1000  1 

11  2 

1000  1 

11  3 

1000  1 

11  4 

1000  2 

1  1 

1000  2 

1  2 

1000  2 

1  3 

0.551  0.600 
0.153  0.156 
0.491  0.528 
0.499  0.454 
0.545  0.589 
0.152  0.152 
0.487  0.520 
0.494  0.446 
0.541  0.582 
0.152  0.148 
0.471  0.487 
0.476  0.406 
0.522  0.547 
0.148  0.133 
0.631  0.771 
0.891  0.908 
0.891  0.908 
0.356  0.332 
0.590  0.674 
0.743  0.783 
0.743  0.785 
0.295  0.339 
0.535  0.619 
0.660  0.723 
0.661  0.733 
0.256  0.324 
0.506  0.581 
0.621  0.687 
0.621  0.704 
0.238  0.307 
0.490  0.556 
0.600  0.664 
0.600  0.687 
0.229  0.294 
0.481  0.540 
0.588  0.650 
0.588  0.677 
0.224  0.285 
0.476  0.530 
0.581  0.641 
0.581  0.670 
0.221  0.278 
0.472  0.522 
0.576  0.634 
0.576  0.665 
0.218  0.274 
0.469  0.517 
0.572  0.629 
0.572  0.662 
0.217  0.271 
0.467  0.513 
0.570  0.626 
0.570  0.659 
0.216  0.268 
0.459  0.495 
0.559  0.611 
0.559  0.648 
0.211  0.257 
0.830  0.899 
0.845  0.901 
0.904  0.940 


0.671  0.698 
0.186  0.149 
0.593  0.610 
0.488  0.523 
0.662  0.695 
0.179  0.145 
0.585  0.605 
0.478  0.516 
0.656  0.693 
0.174  0.142 
0.547  0.582 
0.434  0.487 
0.624  0.685 
0.150  0.126 
0.783  0.700 
0.907  0.880 
0.907  0.880 
0.282  0.001 
0.718  0.624 
0.812  0.762 
0.816  0.763 
0.320  0.053 
0.682  0.597 
0.767  0.727 
0.780  0.729 
0.328  0.113 
0.651  0.577 
0.733  0.709 
0.755  0.714 
0.322  0.145 
0.625  0.559 
0.710  0.697 
0.740  0.708 
0.311  0.160 
0.604  0.544 
0.695  0.690 
0.731  0.706 
0.301  0.165 
0.589  0.531 
0.685  0.686 
0.727  0.707 
0.293  0.167 
0.577  0.521 
0.679  0.684 
0.724  0.708 
0.286  0.167 
0.567  0.513 
0.675  0.683 
0.722  0.709 
0.281  0.167 
0.560  0.506 
0.672  0.682 
0.721  0.711 
0.276  0.166 
0.521  0.467 
0.662  0.684 
0.720  0.723 
0.254  0.158 
0.899  0.790 
0.938  0.862 
0.944  0.879 


0.656  0.611 
0.175  0.176 
0.583  0.563 
0.501  0.426 
0.647  0.600 
0.171  0.171 
0.576  0.555 
0.490  0.418 
0.641  0.592 
0.167  0.168 
0.539  0.518 
0.443  0.380 
0.610  0.556 
0.149  0.153 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.777 
0.770  0.810 
0.774  0.814 
0.283  0.601 
0.642  0.713 
0.722  0.747 
0.734  0.758 
0.301  0.520 
0.615  0.671 
0.685  0.707 
0.707  0.726 
0.302  0.475 
0.592  0.642 
0.660  0.682 
0.690  0.707 
0.295  0.447 
0.573  0.623 
0.644  0.666 
0.682  0.695 
0.288  0.430 
0.559  0.610 
0.634  0.655 
0.677  0.687 
0.280  0.418 
0.548  0.601 
0.628  0.648 
0.674  0.681 
0.274  0.410 
0.539  0.595 
0.624  0.642 
0.673  0.677 
0.270  0.404 
0.533  0.590 
0.621  0.638 
0.672  0.674 
0.266  0.399 
0.497  0.568 
0.611  0.621 
0.673  0.661 
0.245  0.379 
0.833  0.945 
0.854  0.831 
0.906  0.964 


0.584  0.626 
0.271  0.164 
0.571  0.553 
0.457  0.490 
0.577  0.618 
0.268  0.160 
0.566  0.547 
0.454  0.482 
0.573  0.613 
0.266  0.156 
0.547  0.519 
0.438  0.448 
0.553  0.588 
0.259  0.142 
0.942  0.725 
0.944  0.897 
0.944  0.897 
0.928  0.274 
0.774  0.656 
0.780  0.775 
0.781  0.777 
0.727  0.276 
0.682  0.612 
0.688  0.718 
0.690  0.725 
0.625  0.274 
0.639  0.582 
0.645  0.684 
0.647  0.697 
0.579  0.268 
0.617  0.561 
0.623  0.664 
0.625  0.681 
0.556  0.262 
0.604  0.546 
0.610  0.651 
0.612  0.672 
0.542  0.256 
0.596  0.534 
0.602  0.643 
0.604  0.667 
0.534  0.251 
0.591  0.526 
0.597  0.638 
0.599  0.664 
0.529  0.247 
0.587  0.519 
0.594  0.634 
0.596  0.662 
0.525  0.244 
0.585  0.515 
0.591  0.632 
0.593  0.661 
0.522  0.242 
0.573  0.489 
0.580  0.622 
0.582  0.657 
0.511  0.229 
0.890  0.857 
0.509  0.883 
0.899  0.919 
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1000  214  0.057  0.410  0.591 

1000  221  0.721  0.779  0.788 

1000  222  0.766  0.790  0.814 

1000  223  0.811  0.840  0.849 

1000  224  0.137  0.297  0.384 

1000  2  31  0.617  0.693  0.724 

1000  2  32  0.647  0.676  0.704 

1000  2  33  0.693  0.757  0.785 

1000  2  34  0.144  0.239  0.299 

1000  241  0.557  0.635  0.683 

1000  2  42  0.580  0.595  0.631 

1000  243  0.626  0.699  0.745 

1000  244  0.138  0.204  0.255 

1000  251  0.525  0.594  0.654 

1000  252  0.544  0.540  0.580 

1000  2  53  0.590  0.658  0.717 

1000  254  0.134  0.183  0.227 

1000  2  61  0.507  0.566  0.631 

1000  262  0.523  0.505  0.544 

1000  2  63  0.569  0.630  0.696 

1000  2  64  0.131  0.169  0.208 

1000  2  71  0.496  0.547  0.614 

1000  272  0.511  0.481  0.519 

1000  2  73  0.556  0.610  0.681 

1000  274  0.129  0.159  0.195 

1000  281  0.488  0.534  0.601 

1000  282  0.502  0.464  0.501 

1000  2  83  0.548  0.596  0.669 

1000  284  0.128  0.153  0.185 

1000  2  91  0.483  0.524  0.591 

1000  2  92  0.496  0.452  0.488 

1000  2  93  0.542  0.586  0.661 

1000  294  0.127  0.149  0.178 

1000  2  10  1  0.479  0.517  0.584 

1000  2  10  2  0.492  0.444  0.478 

1000  2  10  3  0.538  0.579  0.654 

1000  2  10  4  0.126  0.145  0.173 

1000  2  11  1  0.463  0.483  0.545 

1000  2  11  2  0.474  0.405  0.434 

1000  2  11  3  0.520  0.544  0.623 

1000  2  11  4  0.123  0.131  0.149 

1500  1  11  0.621  0.763  0.779 

1500  1  12  0.884  0.906  0.907 

1500  1  13  0.884  0.906  0.907 

1500  1  14  0.334  0.313  0.266 

1500  121  0.577  0.663  0.716 

1500  122  0.734  0.778  0.812 

1500  123  0.734  0.781  0.816 

1500  1  24  0.259  0.325  0.313 

1500  131  0.522  0.609  0.680 

1500  132  0.653  0.719  0.767 

1500  1  33  0.653  0.729  0.779 

1500  134  0.218  0.314  0.324 

1500  141  0.493  0.571  0.648 

1500  142  0.613  0.683  0.733 

1500  143  0.614  0.701  0.755 

1500  1  44  0.200  0.298  0.318 

1500  151  0.478  0.547  0.622 

1500  152  0.593  0.661  0.710 

1500  1  53  0.593  0.684  0.740 

1500  154  0.191  0.286  0.308 


0.087  0.024  0.134  0.144  0.265 
0.734  0.763  0.835  0.846  0.758 
0.786  0.787  0.730  0.638  0.787 
0.818  0.836  0.863  0.855  0.831 
0.171  0.142  0.240  0.325  0.239 
0.689  0.706  0.743  0.728  0.681 
0.699  0.707  0.630  0.570  0.681 
0.764  0.771  0.775  0.736  0.749 
0.185  0.193  0.237  0.320  0.215 
0.660  0.670  0.681  0.658  0.634 
0.636  0.644  0.557  0.519  0.610 
0.733  0.730  0.715  0.665  0.699 
0.179  0.202  0.218  0.300  0.195 
0.641  0.642  0.637  0.620  0.603 
0.593  0.595  0.506  0.490  0.564 
0.715  0.702  0.673  0.627  0.668 
0.169  0.196  0.201  0.287  0.180 
0.629  0.621  0.607  0.598  0.582 
0.564  0.559  0.473  0.473  0.533 
0.705  0.681  0.644  0.605  0.647 
0.161  0.188  0.188  0.279  0.169 
0.620  0.604  0.586  0.584  0.568 
0.544  0.533  0.451  0.463  0.513 
0.698  0.666  0.623  0.591  0.633 
0.154  0.181  0.180  0.274  0.161 
0.613  0.592  0.571  0.575  0.557 
0.530  0.514  0.435  0.456  0.498 
0.694  0.655  0.609  0.582  0.623 
0.148  0.175  0.174  0.270  0.156 
0.607  0.582  0.561  0.569  0.549 
0.521  0.501  0.424  0.451  0.488 
0.691  0.646  0.598  0.576  0.616 
0.144  0.171  0.169  0.268  0.152 
0.603  0.575  0.553  0.564  0.543 
0.514  0.490  0.416  0.447  0.481 
0.689  0.640  0.591  0.571  0.610 
0.141  0.167  0.166  0.266  0.149 
0.579  0.537  0.516  0.545  0.515 
0.485  0.443  0.379  0.432  0.447 
0.681  0.608  0.554  0.552  0.586 
0.126  0.149  0.151  0.258  0.134 
0.700  0.742  0.917  0.942  0.719 
0.880  0.880  0.934  0.944  0.894 
0.880  0.880  0.935  0.944  0.894 
0.001  0.226  0.829  0.928  0.260 
0.624  0.672  0.776  0.774  0.650 
0.762  0.770  0.810  0.780  0.772 
0.763  0.774  0.814  0.781  0.774 
0.053  0.283  0.601  0.727  0.261 
0.597  0.642  0.713  0.682  0.606 
0.727  0.722  0.747  0.688  0.715 
0.729  0.734  0.758  0.690  0.722 
0.113  0.301  0.520  0.625  0.260 
0.577  0.614  0.670  0.639  0.576 
0.709  0.685  0.707  0.645  0.682 
0.714  0.706  0.726  0.647  0.694 
0.145  0.302  0.475  0.579  0.255 
0.558  0.591  0.642  0.617  0.555 
0.697  0.659  0.682  0.623  0.661 
0.708  0.689  0.707  0.625  0.678 
0.160  0.295  0.447  0.556  0.249 
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8  3 

1500  2 

8  4 

1500  2 

9  1 

1500  2 

9  2 

1500  2 

9  3 

1500  2 

9  4 

1500  2 

10  1 

0.469  0.531 
0.581  0.647 
0.581  0.673 
0.186  0.277 
0.463  0.521 
0.574  0.637 
0.574  0.666 
0.183  0.271 
0.460  0.513 
0.569  0.631 
0.569  0.662 
0.181  0.267 
0.457  0.508 
0.566  0.626 
0.566  0.658 
0.180  0.264 
0.455  0.504 
0.563  0.623 
0.563  0.656 
0.179  0.262 
0.447  0.486 
0.553  0.608 
0.553  0.645 
0.174  0.251 
0.819  0.883 
0.840  0.887 
0.897  0.925 
0.049  0.395 
0.710  0.769 
0.761  0.783 
0.803  0.832 
0.115  0.285 
0.606  0.685 
0.642  0.671 
0.687  0.751 
0.120  0.231 
0.548  0.627 
0.575  0.591 
0.621  0.694 
0.116  0.198 
0.517  0.588 
0.540  0.538 
0.585  0.654 
0.112  0.177 
0.499  0.560 
0.520  0.502 
0.564  0.626 
0.110  0.163 
0.488  0.541 
0.507  0.479 
0.552  0.606 
0.108  0.155 
0.480  0.528 
0.499  0.462 
0.543  0.593 
0.107  0.149 
0.475  0.518 
0.493  0.450 
0.538  0.583 
0.106  0.144 
0.472  0.511 


0.602  0.543 
0.695  0.690 
0.731  0.706 
0.298  0.165 
0.586  0.531 
0.685  0.686 
0.726  0.706 
0.290  0.167 
0.574  0.521 
0.679  0.684 
0.723  0.708 
0.284  0.167 
0.564  0.512 
0.675  0.683 
0.722  0.709 
0.278  0.167 
0.557  0.505 
0.672  0.682 
0.721  0.711 
0.274  0.166 
0.518  0.467 
0.662  0.684 
0.719  0.722 
0.252  0.158 
0.897  0.790 
0.937  0.862 
0.944  0.879 
0.583  0.087 
0.785  0.734 
0.812  0.786 
0.848  0.818 
0.372  0.171 
0.720  0.688 
0.703  0.698 
0.783  0.764 
0.291  0.185 
0.680  0.659 
0.629  0.636 
0.743  0.732 
0.248  0.179 
0.650  0.641 
0.578  0.593 
0.714  0.714 
0.221  0.169 
0.627  0.628 
0.542  0.564 
0.693  0.704 
0.203  0.160 
0.610  0.619 
0.517  0.544 
0.677  0.697 
0.190  0.154 
0.597  0.611 
0.499  0.530 
0.666  0.693 
0.181  0.148 
0.587  0.606 
0.486  0.521 
0.657  0.690 
0.174  0.144 
0.579  0.602 


0.573  0.623 
0.643  0.666 
0.680  0.694 
0.288  0.430 
0.559  0.610 
0.633  0.655 
0.675  0.686 
0.280  0.418 
0.547  0.601 
0.626  0.648 
0.672  0.681 
0.274  0.410 
0.539  0.594 
0.622  0.642 
0.671  0.677 
0.270  0.404 
0.532  0.590 
0.619  0.638 
0.670  0.674 
0.266  0.399 
0.496  0.567 
0.609  0.621 
0.670  0.661 
0.245  0.379 
0.833  0.941 
0.854  0.822 
0.906  0.961 
0.024  0.134 
0.763  0.832 
0.786  0.724 
0.835  0.861 
0.140  0.239 
0.706  0.741 
0.706  0.625 
0.770  0.773 
0.192  0.235 
0,669  0.679 
0.643  0.553 
0.729  0.713 
0.200  0.216 
0.641  0.635 
0.594  0.503 
0.700  0.671 
0.195  0,199 
0.620  0.605 
0.558  0,470 
0.680  0.642 
0.187  0.187 
0.603  0.584 
0.532  0.448 
0.664  0.621 
0.180  0.178 
0.591  0.569 
0.513  0.432 
0.653  0.607 
0.174  0.172 
0.581  0.559 
0.499  0.421 
0.644  0,597 
0.170  0.168 
0.574  0.551 


0.604  0.540 
0.610  0.648 
0.612  0.669 
0.542  0.243 
0.596  0.528 
0.602  0.640 
0.604  0.664 
0.534  0.239 
0.591  0.520 
0.597  0.635 
0.599  0.661 
0,529  0.235 
0.587  0.514 
0.594  0.631 
0.596  0.659 
0.525  0.232 
0.585  0.509 
0.591  0.629 
0.593  0.658 
0.522  0.230 
0.573  0.483 
0.580  0.620 
0,582  0.654 
0.511  0.217 
0.884  0.851 
0.503  0.878 
0.893  0.914 
0.144  0.258 
0.843  0.752 
0.632  0.783 
0.851  0.827 
0.324  0.228 
0.726  0.676 
0,564  0.678 
0.734  0.746 
0.319  0.205 
0.656  0.629 
0.514  0.607 
0.663  0.696 
0.300  0.186 
0.618  0.598 
0.486  0.562 
0.625  0.665 
0.287  0.171 
0.596  0,578 
0.469  0.531 
0.603  0.644 
0.279  0.161 
0.582  0.563 
0.459  0.511 
0.589  0.630 
0.273  0.153 
0.573  0.552 
0.452  0.496 
0.580  0.620 
0.270  0.148 
0,567  0.545 
0.447  0.486 
0,574  0.612 
0.267  0.144 
0.563  0.539 
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0.489  0.442 
0.S33  0.575 
0.106  0.141 
0.456  0.478 
0.471  0.403 
0.515  0.541 
0.103  0.127 
0.613  0.760 
0.882  0.891 
0.882  0.891 
0.303  0.310 
0.567  0.656 
0.732  0.772 
0.732  0.774 
0.222  0.323 
0.512  0.601 
0.651  0.715 
0.651  0.725 
0.181  0.311 
0.484  0.564 
0.612  0.680 
0.612  0.697 
0.164  0.296 
0.469  0.540 
0.591  0.658 
0.591  0.680 
0.155  0.284 
0.460  0.524 
0.580  0.644 
0.580  0.670 
0.150  0.276 
0.454  0.514 
0.572  0.635 
0.572  0.663 
0.147  0.270 
0.451  0.507 
0.568  0.629 
0.568  0.659 
0.145  0.266 
0.448  0.501 
0.564  0.624 
0.564  0.655 
0.144  0.263 
0.446  0.498 
0.562  0.621 
0.562  0.653 
0.143  0.261 
0.438  0.480 
0.551  0.606 
0.551  0.642 
0.139  0.250 
0.813  0.878 
0.840  0.885 
0.893  0.920 
0.046  0.391 
0.700  0.764 
0.758  0.780 
0.799  0.827 
0.094  0.280 
0.597  0.679 
0.639  0.669 


0.477  0.514 
0.651  0‘.688 
0.169  0.141 
0.540  0.578 
0.432  0.485 
0.618  0.680 
0.146  0.126 
0.779  0.700 
0.907  0.879 
0.907  0.879 
0.266  0.001 
0.716  0.621 
0.812  0.759 
0.816  0.759 
0.313  0.053 
0.679  0.592 
0.767  0.719 
0.779  0.721 
0.324  0.113 
0.646  0.570 
0.733  0.699 
0.754  0.704 
0.318  0.145 
0.620  0.551 
0.710  0.686 
0.739  0.697 
0.308  0.160 
0.600  0.536 
0.695  0.679 
0.730  0.695 
0.298  0.165 
0.584  0.523 
0.685  0.675 
0.725  0.695 
0.290  0.167 
0.572  0.513 
0.679  0.673 
0.722  0.696 
0.284  0.167 
0.562  0.505 
0.675  0.672 
0.721  0.698 
0.278  0.167 
0.555  0.498 
0.672  0.671 
0.720  0.699 
0.274  0.166 
0.516  0.460 
0.662  0.674 
0.719  0.712 
0.252  0.158 
0.897  0.783 
0.937  0.855 
0.944  0.872 
0.583  0.086 
0.785  0.730 
0.812  0.781 
0.848  0.813 
0.372  0.169 
0.719  0.684 
0.703  0.693 


0.489  0.413 
0.638  0.589 
0.166  0.164 
0.536  0.514 
0.442  0.376 
0.606  0.553 
0.148  0.150 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.810 
0.774  0.813 
0.283  0.601 
0.642  0.713 
0.722  0.746 
0.733  0.757 
0.301  0.520 
0.614  0.670 
0.685  0.706 
0.706  0.725 
0.302  0.475 
0.591  0.641 
0.659  0.681 
0.689  0.705 
0.295  0.447 
0.572  0.622 
0.643  0.665 
0.679  0.693 
0.288  0.430 
0.558  0.610 
0.633  0.654 
0.674  0.685 
0.280  0.418 
0.547  0.601 
0.626  0.647 
0.672  0.680 
0.274  0.410 
0.538  0.594 
0.622  0.642 
0.670  0.676 
0.270  0.404 
0.531  0.589 
0.619  0.638 
0.669  0.673 
0.266  0.399 
0.495  0.567 
0.609  0.620 
0.670  0.659 
0.245  0.379 
0.832  0.940 
0.854  0.822 
0.905  0.960 
0.023  0.133 
0.762  0.831 
0.785  0.723 
0.834  0.860 
0.140  0.236 
0.705  0.740 
0.705  0.624 
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0.266  0.141 
0.543  0.510 
0.428  0.445 
0.550  0.582 
0.258  0.127 
0.942  0.717 
0.944  0.891 
0.944  0.891 
0.928  0.251 
0.774  0.645 
0.780  0.770 
0.781  0.772 
0.727  0.251 
0.682  0.601 
0.688  0.712 
0.690  0.719 
0.625  0.250 
0.639  0.570 
0.645  0.679 
0.647  0.691 
0.579  0.245 
0.617  0.549 
0.623  0.658 
0.625  0.675 
0.556  0.239 
0.604  0.534 
0.610  0.645 
0.612  0.666 
0.542  0.233 
0.596  0.523 
0.602  0.637 
0.604  0.661 
0.534  0.229 
0.591  0.514 
0.597  0.632 
0.599  0.658 
0.529  0.225 
0.587  0.508 
0.594  0.629 
0.596  0.656 
0.525  0.222 
0.585  0.503 
0.591  0.626 
0.593  0.654 
0.522  0.220 
0.573  0.478 
0.580  0.617 
0.582  0.651 
0.511  0.207 
0.878  0.847 
0.498  0.877 
0.887  0.910 
0.143  0.257 
0.839  0.747 
0.627  0.781 
0.848  0.824 
0.322  0.221 
0.723  0.671 
0.561  0.675 
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0.683  0.747 
0.097  0.227 
0.539  0.621 
0.573  0.589 
0.617  0.690 
0.093  0.195 
0.509  0.582 
0.537  0.536 
0.581  0.650 
0.090  0.174 
0.491  0.554 
0.517  0.501 
0.561  0.622 
0.089  0.161 
0.480  0.536 
0.504  0.477 
0.548  0.603 
0.087  0.153 
0.473  0.522 
0.496  0.460 
0.540  0.589 
0.086  0.147 
0.468  0.513’ 
0.490  0.449 
0.534  0.579 
0.086  0.142 
0.464  0.506 
0.486  0.440 
0.530  0.571 
0.085  0.139 
0.448  0.473 
0.468  0.401 
0.512  0.537 
0.083  0.125 
0.607  0.752 
0.873  0.883 
0.873  0.883 
0.292  0.287 
0.561  0.650 
0.717  0.769 
0.717  0.771 
0.213  0.306 
0.507  0.596 
0.635  0.713 
0.636  0.723 
0.173  0.299 
0.479  0.560 
0.597  0.678 
0.597  0.695 
0.156  0.286 
0.464  0.536 
0.577  0.656 
0.577  0.678 
0.148  0.275 
0.455  0.521 
0.565  0.643 
0.565  0.668 
0.143  0.267 
0.450  0.510 
0.558  0.634 
0.558  0.661 


0.782  0.758 
0.291  0.184 
0.678  0.654 
0.629  0.630 
0.742  0.726 
0.248  0.178 
0.648  0.636 
0.578  0.587 
0.713  0.708 
0.221  0.168 
0.625  0.623 
0.542  0.558 
0.692  0.698 
0.203  0.160 
0.608  0.614 
0.517  0.539 
0.676  0.691 
0.190  0.153 
0.595  0.607 
0.499  0.525 
0.664  0.687 
0.181  0.148 
0.585  0.601 
0.486  0.516 
0.656  0.684 
0.174  0.144 
0.577  0.597 
0.477  0.509 
0.649  0.682 
0.169  0.140 
0.538  0.573 
0.432  0.480 
0.617  0.674 
0.146  0.125 
0.776  0.700 
0.907  0.879 
0.907  0.879 
0.257  0.001 
0.713  0.621 
0.812  0.758 
0.816  0.758 
0.310  0.053 
0.674  0.592 
0.766  0.717 
0.778  0.718 
0.321  0.113 
0.640  0.570 
0.732  0.695 
0.753  0.700 
0.316  0.145 
0.613  0.551 
0.708  0.682 
0.737  0.693 
0.307  0.160 
0.592  0.536 
0.693  0.675 
0.728  0.690 
0.297  0.165 
0.577  0.523 
0.683  0.671 
0.723  0.690 


0.769  0.772 
0.191  0.233 
0.668  0.677 
0.642  0.551 
0.728  0.711 
0.199  0.214 
0.640  0.633 
0.593  0.502 
0.699  0.669 
0.194  0.197 
0.618  0.603 
0.557  0.469 
0.678  0.640 
0.186  0.185 
0.602  0.582 
0.531  0.447 
0.663  0.620 
0.179  0.176 
0.589  0.568 
0.512  0.431 
0.652  0.605 
0.173  0..170 
0.580  0.557 
0.499  0.420 
0.643  0.595 
0.169  0.166 
0.572  0.549 
0.488  0.412 
0.636  0.587 
0.165  0.163 
0.535  0.513 
0.441  0.375 
0.605  0.551 
0.147  0.148 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.810 
0.774  0.813 
0.283  0.601 
0.641  0.713 
0.722  0.746 
0.733  0.757 
0.301  0.520 
0.614  0.670 
0.685  0.705 
0.705  0.724 
0.302  0.475 
0.590  0.641 
0.659  0.680 
0.688  0.704 
0.295  0.447 
0.572  0.622 
0.643  0.663 
0.679  0.691 
0.288  0.430 
0.557  0.609 
0.633  0.652 
0.674  0.683 


0.731  0.743 
0.317  0.197 
0.654  0.624 
0.512  0.605 
0.661  0.693 
0.298  0.179 
0.616  0.594 
0.483  0.559 
0.623  0.661 
0.285  0.164 
0.594  0.573 
0.467  0.529 
0.602  0.641 
0.277  0.154 
0.581  0.558 
0.457  0.509 
0.588  0.626 
0.272  0.147 
0.572  0.548 
0.450  0.494 
0.579  0.616 
0.268  0.142 
0.566  0.540 
0.445  0.484 
0.573  0.609 
0.266  0.138 
0.561  0.534 
0.441  0.477 
0.568  0.604 
0.264  0.135 
0.542  0.506 
0.427  0.443 
0.549  0.579 
0.256  0.121 
0.942  0.713 
0.944  0.887 
0.944  0.887 
0.928  0.241 
0.774  0.642 
0.780  0.765 
0.781  0.767 
0.727  0.244 
0.682  0.597 
0.688  0.707 
0.690  0.714 
0.625  0.244 
0.639  0.567 
0.645  0.673 
0.647  0.685 
0.579  0.240 
0.617  0.545 
0.623  0.653 
0.625  0.669 
0.556  0.235 
0.604  0.530 
0.610  0.640 
0.612  0.660 
0.542  0.229 
0.596  0.519 
0.602  0.632 
0.604  0.655 
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0.140  0.262 
0.446  0.503 
0.553  0.627 
0.553  0.657 
0.138  0.258 
0.443  0.498 
0.550  0.623 
0.550  0.654 
0.137  0.255 
0.442  0.494 
0.548  0.620 
0.548  0.651 
0.136  0.253 
0.434  0.477 
0.537  0.605 
0.537  0.640 
0.132  0.243 
0.797  0.873 
0.829  0.881 
0.879  0.916 
0.039  0.371 
0.687  0.759 
0.746  0.778 
0.784  0.824 
0.081  0.268 
0.587  0.675 
0.628  0.668 
0.670  0.744 
0.086  0.218 
0.530  0.618 
0.562  0.588 
0.605  0.687 
0.083  0.188 
0.500  0.578 
0.527  0.535 
0.570  0.647 
0.081  0.169 
0.483  0.551 
0.507  0.500 
0.550  0.620 
0.079  0.156 
0.472  0.532 
0.495  0.476 
0.538  0.600 
0.078  0.148 
0.465  0.519 
0.487  0.460 
0.530  0.586 
0.078  0.142 
0.460  0.510 
0.481  0.448 
0.524  0.576 
0.077  0.138 
0.457  0.503 
0.477  0.439 
0.520  0.569 
0.077  0.135 
0.441  0.470 
0.460  0.401 
0.502  0.535 
0.075  0.122 


0.289  0.167 
0.564  0.513 
0.677  0.668 
0.720  0.691 
0.282  0.167 
0.555  0.505 
0.673  0.667 
0.718  0.693 
0.277  0.167 
0.548  0.498 
0.670  0.667 
0.717  0.694 
0.273  0.166 
0.509  0.459 
0.660  0.669 
0.716  0.707 
0.251  0.158 
0.896  0.781 
0.936  0.853 
0.943  0.870 
0.578  0.083 
0.783  0.727 
0.811  0.778 
0.847  0.810 
0.366  0.167 
0.716  0.681 
0.701  0.690 
0.781  0.755 
0.286  0.182 
0.673  0.652 
0.627  0.627 
0.739  0.723 
0.245  0.177 
0.642  0.634 
0.575  0.584 
0.709  0.705 
0.218  0.167 
0.618  0.621 
0.539  0.555 
0.687  0.694 
0.200  0.159 
0.601  0.612 
0.513  0.536 
0.670  0.687 
0.187  0.152 
0.587  0.604 
0.495  0.522 
0.659  0.683 
0.178  0.147 
0.577  0.599 
0,482  0.513 
0.650  0.680 
0.172  0.143 
0,569  0.595 
0.472  0.506 
0.643  0.678 
0.167  0.140 
0.530  0.571 
0.428  0.478 
0.610  0.670 
0.144  0.125 


0.280  0.418 
0.546  0.600 
0.626  0.645 
0.671  0.677 
0.274  0.410 
0.538  0.594 
0.622  0.639 
0.669  0.673 
0.270  0.404 
0.531  0.589 
0.619  0.635 
0,669  0.670 
0.266  0.399 
0.494  0.566 
0.609  0.617 
0.669  0.656 
0.245  0.379 
0.831  0.937 
0.854  0.815 
0.905  0.959 
0.023  0.133 
0.761  0.829 
0.782  0.719 
0.833  0.858 
0.138  0.234 
0.703  0.737 
0.701  0.621 
0.768  0.770 
0.188  0.230 
0.666  0.675 
0.638  0.548 
0.726  0,709 
0.197  0.211 
0.638  0,631 
0.590  0.499 
0,698  0.667 
0.192  0.194 
0.617  0.601 
0.554  0.466 
0.677  0.637 
0.185  0.182 
0.600  0.580 
0.529  0.444 
0.661  0.617 
0.178  0.174 
0.588  0.566 
0.510  0.428 
0.650  0.603 
0.172  0.168 
0.578  0.555 
0.496  0.417 
0.641  0.592 
0,167  0.164 
0.570  0.547 
0.486  0.409 
0.635  0.584 
0.164  0.161 
0.533  0.511 
0.439  0.373 
0.603  0.548 
0.146  0.146 


0.534  0.225 
0.591  0.510 
0.597  0.627 
0.599  0.652 
0.529  0.221 
0.587  0.504 
0.594  0.623 
0.596  0.650 
0.525  0.218 
0.585  0.499 
0.591  0.621 
0.593  0.649 
0.522  0.216 
0.573  0.474 
0.580  0.612 
0.582  0.645 
0.511  0.204 
0.869  0.840 
0.483  0.872 
0.878  0.905 
0.142  0,249 
0.833  0.742 
0.614  0.776 
0.842  0.818 
0.320  0.213 
0.719  0.666 
0.551  0.671 
0.727  0.737 
0.316  0.191 
0.650  0.619 
0.503  0.601 
0.658  0.687 
0.296  0.173 
0.613  0,588 
0.475  0.555 
0.621  0.656 
0.284  0,159 
0,592  0.568 
0.459  0.525 
0,599  0.635 
0.276  0.150 
0,578  0.553 
0.449  0.504 
0.585  0.621 
0,271  0.143 
0.569  0.543 
0.443  0.490 
0.576  0.611 
0.267  0,137 
0.563  0.535 
0.438  0.480 
0.570  0.604 
0.265  0.134 
0.559  0.529 
0.435  0.472 
0.566  0.598 
0.263  0.131 
0.540  0,500 
0.420  0.439 
0.546  0.574 
0.255  0.118 


80 


3000  1 

1  1 

3000  1 

1  2 

3000  1 

1  3 

3000  1 

1  4 

3000  1 

2  1 

3000  1 

2  2 

3000  1 

2  3 

3000  1 

2  4 

3000  1 

3  1 

3000  1 

3  2 

3000  1 

3  3 

3000  1 

3  4 

3000  1 

4  1 

3000  1 

4  2 

3000  1 

4  3 

3000  1 

4  4 

3000  1 

5  1 

3000  1 

5  2 

3000  1 

5  3 

3000  1 

5  4 

3000  1 

6  1 

3000  1 

6  2 

3000  1 

6  3 

3000  1 

6  4 

3000  1 

7  1 

3000  1 

7  2 

3000  1 

7  3 

3000  1 

7  4 

3000  1 

8  1 

3000  1 

8  2 

3000  1 

8  3 

3000  1 

8  4 

3000  1 

9  1 

3000  1 

9  2 

3000  1 

9  3 

3000  1 

9  4 

3000  1 

10  1 

3000  1 

10  2 

3000  1 

10  3 

3000  1 

10  4 

3000  1 

11  1 

3000  1 

11  2 

3000  1 

11  3 

3000  1 

11  4 

3000  2 

1  1 

3000  2 

1  2 

3000  2 

1  3 

3000  2 

1  4 

3000  2 

2  1 

3000  2 

2  2 

3000  2 

2  3 

3000  2 

2  4 

3000  2 

3  1 

3000  2 

3  2 

3000  2 

3  3 

3000  2 

3  4 

3000  2 

4  1 

3000  2 

4  2 

3000  2 

4  3 

3000  2 

4  4 

3000  2 

5  1 

0.582  0.745 
0.856  0.881 
0.856  0.881 
0.278  0.260 
0.542  0.645 
0.694  0.768 
0.694  0.770 
0.201  0.289 
0.491  0.593 
0.614  0.712 
0.614  0.722 
0.164  0.286 
0.464  0.557 
0.577  0.677 
0.577  0.694 
0.148  0.275 
0.450  0.533 
0.557  0.656 
0.557  0.677 
0.140  0.266 
0.442  0.518 
0.546  0.642 
0.546  0.667 
0.135  0.258 
0.436  0.508 
0.539  0.633 
0.539  0.660 
0.133  0.253 
0.433  0.500 
0.534  0.627 
0.534  0.656 
0.131  0.250 
0.431  0.495 
0.531  0.622 
0.531  0.652 
0.130  0.247 
0.429  0.491 
0.529  0.619 
0.529  0.650 
0.129  0.245 
0.421  0.474 
0.519  0.604 
0.519  0.639 
0.125  0.236 
0.788  0.869 
0.828  0.880 
0.874  0.914 
0.037  0.367 
0.673  0.755 
0.733  0.777 
0.770  0.822 
0.075  0.260 
0.572  0.672 
0.613  0.667 
0.654  0.742 
0.079  0.211 
0.517  0.614 
0.548  0.587 
0.590  0.685 
0.077  0.182 
0.487  0.575 


0.776  0.700 
0.907  0.879 
0.907  0.879 
0.257  0.001 
0.712  0.618 
0.812  0.754 
0.816  0.754 
0.308  0.053 
0.671  0.585 
0.765  0.705 
0.777  0.706 
0.320  0.113 
0.636  0.561 
0.730  0.679 
0.751  0.685 
0.315  0.145 
0.608  0.542 
0.707  0.665 
0.735  0.675 
0.305  0.160 
0.587  0.527 
0.691  0.657 
0.726  0.672 
0.296  0.165 
0.571  0.514 
0.682  0.653 
0.721  0.672 
0.288  0.167 
0.559  0.504 
0.676  0.651 
0.718  0.673 
0.281  0.167 
0.549  0.495 
0.671  0.650 
0.716  0.675 
0.276  0.167 
0.542  0.489 
0.669  0.649 
0.715  0.676 
0.272  0.166 
0.503  0.451 
0.659  0.653 
0.713  0.690 
0.249  0.158 
0.894  0.781 
0.935  0.853 
0.942  0.870 
0.569  0.083 
0.780  0.727 
0.809  0.777 
0.845  0.810 
0.360  0.167 
0.712  0.679 
0.700  0.687 
0.778  0.752 
0.282  0.182 
0.669  0.649 
0.625  0.623 
0.736  0.718 
0.241  0.177 
0.638  0.630 


0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.809 
0.774  0.812 
0.283  0.601 
0.641  0.711 
0.722  0.744 
0.733  0.755 
0.301  0.520 
0.613  0.668 
0.685  0.703 
0.705  0.721 
0.302  0.475 
0.590  0.639 
0.659  0.677 
0.688  0.701 
0.295  0.447 
0.571  0.620 
0.643  0.661 
0.678  0.688 
0.288  0.430 
0.557  0.607 
0.633  0.650 
0.673  0.680 
0.280  0.418 
0.546  0.598 
0.626  0.642 
0.670  0.674 
0.274  0.410 
0.537  0.591 
0.622  0.637 
0.669  0.670 
0.270  0.404 
0.530  0.586 
0.619  0.633 
0.668  0.667 
0.266  0.399 
0.494  0.564 
0.609  0.615 
0.668  0.653 
0.245  0.379 
0.831  0.933 
0.854  0.809 
0.904  0.955 
0.023  0.132 
0.759  0.825 
0.781  0.713 
0.832  0.855 
0.136  0.230 
0.702  0.734 
0.700  0.615 
0.767  0.766 
0.186  0.226 
0.665  0.671 
0.637  0.543 
0.725  0.705 
0.195  0.207 
0.637  0.628 


0.942  0,705 
0.944  0.882 
0.944  0.882 
0.928  0.231 
0.774  0.635 
0.779  0.758 
0.780  0.759 
0.727  0.237 
0.682  0.590 
0.688  0.699 
0.690  0.705 
0.625  0.239 
0.639  0.559 
0.645  0.665 
0.647  0.676 
0,579  0.235 
0.617  0.538 
0.623  0.644 
0.625  0.660 
0.556  0.230  , 
0.604  0.523 
0,610  0,631 
0.612  0.651 
0.542  0.225 
0,596  0.512 
0.602  0.623 
0.604  0.646 
0.534  0.221 
0.591  0.503 
0.597  0.618 
0.599  0.643 
0.529  0.217 
0.587  0.497 
0.593  0.615 
0.595  0.641 
0.525  0.214 
0.585  0.492 
0.591  0.612 
0,593  0,639 
0.522  0.212 
0.573  0.467 
0.579  0.603 
0.581  0.636 
0.511  0.200 
0.854  0.837 
0.440  0.871 
0.863  0.903 
0.141  0.245 
0.826  0.736 
0.594  0.772 
0.835  0.813 
0.317  0.208 
0.715  0.660 
0.538  0.665 
0.723  0.731 
0.312  0.186 
0.647  0.613 
0.492  0.595 
0,654  0.681 
0.293  0.169 
0.610  0.582 
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3000  252  0.513  0.534  0.573 

3000  253  0.555  0.645  0.706 

3000  2  54  0.075  0.164  0.215 

3000  261  0.470  0.548  0.614 

3000  262  0.493  0.499  0.537 

3000  2  63  0.536  0.617  0.684 

3000  2  64  0.073  0.152  0.198 

3000  271  0.460  0.529  0.596 

3000  272  0.481  0.476  0.512 

3000  273  0.523  0.598  0.667 

3000  2  74  0.073  0.143  0.185 

3000  2  81  0.453  0.516  0.583 

3000  282  0.473  0.459  0.494 

3000  2  83  0.515  0.584  0.655 

3000  284  0.072  0.138  0.176 

3000  2  91  0.448  0.507  0.572 

3000  2  92  0.468  0.448  0.480 

3000  2  93  0.510  0.574  0.646 

3000  294  0.071  0.134  0.170 

3000  2  10  1  0.445  0.500  0.565 

3000  2  10  2  0.464  0.439  0.471 

3000  2  10  3  0.506  0.567  0.639 

3000  2  10  4  0.071  0.131  0.165 

3000  2  11  1  0.430  0.467  0.526 

3000  2  11  2  0.446  0.401  0.426 

3000  2  11  3  0.489  0.533  0.606 

3000  2  11  4  0.070  0.118  0.142 

3500  1  11  0.503  0.738  0.775 

3500  112  0.773  0.877  0.907 

3500  113  0.773  0.877  0.907 

3500  114  0.252  0.232  0.254 

3500  121  0.440  0.640  0.711 

3500  1  22  0.581  0.763  0.812 

3500  123  0.581  0.765  0.816 

3500  124  0.184  0.274  0.305 

3500  131  0.389  0.587  0.670 

3500  1  32  0.500  0.707  0.765 

3500  133  0.500  0.716  0.777 

3500  1  34  0.150  0.276  0.317 

3500  141  0.365  0.551  0.634 

3500  1  42  0.464  0.672  0.730 

3500  143  0.464  0.688  0.751 

3500  144  0.135  0.266  0.313 

3500  151  0.352  0.527  0.606 

3500  152  0.446  0.651  0.707 

3500  153  0.446  0.672  0.73S 

3500  154  0.128  0.258  0.304 

3500  161  0.344  0.512  0.585 

3500  1  62  0.435  0.637  0.691 

3500  1  63  0.435  0.661  0.725 

3500  164  0.124  0.251  0.294 

3500  171  0.340  0.502  0.569 

3500  172  0.429  0.628  0.682 

3500  1  73  0.429  0.654  0.720 

3500  174  0.121  0.246  0.286 

3500  181  0.337  0.495  0.556 

3500  1  82  0.425  0.622  0.676 

3500  1  83  0.425  0.650  0.717 

3500  184  0.120  0.243  0.280 

3500  191  0.335  0.489  0.547 

3500  1  92  0.422  0.617  0.671 


0.579  0.588  0.494  0.466  0.549 
0  698  0.696  0.663  0.617  0.649 
0.167  0.191  0.191  0.280  0.156 
0.617  0.615  0.598  0.588  0.562 
0.550  0.553  0.461  0.450  0.519 
0.687  0.675  0.634  0.596  0.629 
0.159  0.183  0.179  0.273  0.146 
0.608  0.599  0.577  0.575  0.547 
0.530  0.527  0.439  0.441  0.499 
0.681  0.660  0.614  0.582  0.614 
0.152  0.176  0.171  0.267  0.139 
0.600  0.586  0.563  0.566  0.537 
0.517  0.509  0.424  0.434  0.485 
0.676  0.648  0.600  0.573  0.604 
0.147  0.171  0.166  0.264  0.134 
0.595  0.576  0.552  0.560  0.529 
0.508  0.495  0.413  0.430  0.474 
0.673  0.640  0.589  0.567  0.597 
0.143  0.166  0.161  0.262  0.131 
0.591  0.569  0.544  0.556  0.523 
0.501  0.485  0.405  0.427  0.467 
0.671  0.633  0.581  0.563  0.592 
0.140  0.163  0.158  0.260  0.128 
0.567  0.531  0.508  0.537  0.495 
0.473  0.438  0.369  0.412  0.434 
0.664  0.601  0.545  0.544  0.567 
0.125  0.145  0.144  0.252  0.115 
0.700  0.742  0.917  0.942  0.682 
0.879  0.880  0.934  0.944  0.858 
0.879  0.880  0.935  0.944  0.858 
0.001  0.226  0.829  0.928  0.218 
0.617  0.672  0.776  0.774  0.605 
0.752  0.770  0.809  0.779  0.725 
0.752  0.774  0.812  0.780  0.727 
0.053  0.283  0.601  0.727  0.228 
0.583  0.641  0.711  0.682  0.561 
0.701  0.722  0.744  0.688  0.666 
0.703  0.733  0.755  0.689  0.672 
0.113  0.301  0.520  0.625  0.232 
0.559  0.613  0.668  0.639  0.530 
0.675  0.685  0.703  0.645  0.632 
0.680  0.705  0.721  0.647  0.643 
0.145  0.302  0.475  0.579  0.230 
0.540  0.590  0.639  0.617  0.509 
0.661  0.659  0.677  0.623  0.612 
0.671  0.687  0.701  0.624  0.628 
0.160  0.295  0.447  0.556  0.225 
0.524  0.571  0.620  0.604  0.494 
0.653  0.643  0.661  0.610  0.599 
0.667  0.678  0.688  0.612  0.619 
0.165  0.288  0.430  0.542  0.220 
0.512  0.556  0.607  0.596  0.483 
0.648  0.633  0.650  0.602  0.591 
0.667  0.672  0.680  0.604  0.614 
0.167  0.280  0.418  0.534  0.216 
0.501  0.545  0.597  0.591  0.475 
0.646  0.626  0.642  0.597  0.586 
0.668  0.670  0.674  0.599  0.611 
0.167  0.274  0.410  0.529  0.213 
0.493  0.536  0.591  0.587  0.468 
0.645  0.622  0.637  0.593  0.583 


82 


3500  1 

9  3 

3500  1 

9  4 

3500  1 

10  1 

3500  1 

10  2 

3500  1 

10  3 

3500  1 

10  4 

3500  1 

11  1 

3500  1 

11  2 

3500  1 

11  3 

3500  1 

11  4 

3500  2 

1  1 

3500  2 

1  2 

3500  2 

1  3 

3500  2 

1  4 

3500  2 

2  1 

3500  2 

2  2 

3500  2 

2  3 

3500  2 

2  4 

3500  2 

3  1 

3500  2 

3  2 

3500  2 

3  3 

3500  2 

3  4 

3500  2 

4  1 

3500  2 

4  2 

3500  2 

4  3 

3500  2 

4  4 

3500  2 

5  1 

3500  2 

5  2 

3500  2 

5  3 

3500  2 

5  4 

3500  2 

6  1 

3500  2 

6  2 

3500  2 

6  3 

3500  2 

6  4 

3500  2 

7  1 

3500  2 

7  2 

3500  2 

7  3 

3500  2 

7  4 

3500  2 

8  1 

3500  2 

8  2 

3500  2 

8  3 

3500  2 

8  4 

3500  2 

9  1 

3500  2 

9  2 

3500  2 

9  3 

3500  2 

9  4 

3500  2 

10  1 

3500  2 

10  2 

3500  2 

10  3 

3500  2 

10  4 

3500  2 

11  1 

3500  2 

11  2 

3500  2 

11  3 

3500  2 

11  4 

4000  1 

1  1 

4000  1 

1  2 

4000  1 

1  3 

4000  1 

1  4 

4000  1 

2  1 

4000  1 

2  2 

4000  1 

2  3 

0.422  0.647 
0.119  0.241 
0.333  0.486 
0.420  0.614 
0.420  0.644 
0.118  0.239 
0.326  0.468 
0.411  0.S99 
0.411  0.633 
0.114  0.230 
0.778  0.862 
0.823  0.874 
0.866  0.909 
0.036  0.334 
0.633  0.750 
0.693  0.773 
0.727  0.818 
0.067  0.243 
0.527  0.666 
0.565  0.663 
0.604  0.738 
0.071  0.200 
0.472  0.609 
0.499  0.584 
0.540  0.681 
0.069  0.174 
0.443  0.570 
0.465  0.531 
0.506  0.641 
0.067  0.157 
0.427  0.543 
0.446  0.496 
0.487  0.613 
0.066  0.145 
0.417  0.524 
0.434  0.473 
0.476  0.594 
0.065  0.138 
0.410  0.511 
0.427  0.457 
0.468  0.580 
0.065  0.133 
0.406  0.502 
0.421  0.445 
0.463  0.570 
0.064  0.129 
0.402  0.495 
0.418  0.436 
0.459  0.563 
0.064  0.126 
0.388  0.463 
0.401  0.398 
0.443  0.528 
0.063  0.114 
0.491  0.733 
0.758  0.865 
0.758  0.865 
0.240  0.211 
0.422  0.636 
0.560  0.755 
0.560  0.757 


0.715  0.670 
0.275  0.167 
0.539  0.487 
0.669  0.645 
0.714  0.671 
0.271  0.166 
0.500  0.449 
0.659  0.649 
0.712  0.685 
0.248  0.158 
0.893  0.780 
0.935  0.852 
0.941  0.870 
0.566  0.081 
0.779  0.726 
0.809  0.777 
0.844  0.809 
0.354  0.165 
0.710  0.678 
0.699  0.686 
0.777  0.750 
0.277  0.181 
0.666  0.647 
0.624  0.621 
0.734  0.715 
0.238  0.176 
0.634  0.628 
0.572  0.578 
0.703  0.696 
0.212  0.166 
0.610  0.615 
0.536  0.548 
0.680  0.685 
0.195  0.158 
0.592  0.606 
0.510  0.529 
0.664  0.678 
0.183  0.151 
0.579  0.598 
0.492  0.515 
0.652  0.673 
0.174  0.146 
0.569  0.593 
0.479  0.506 
0.643  0.670 
0.168  0.142 
0.561  0.589 
0.469  0.499 
0.636  0.668 
0.163  0.139 
0.522  0.565 
0.424  0.471 
0.603  0.661 
0.141  0.124 
0.770  0.700 
0.901  0.879 
0.901  0.879 
0.252  0.001 
0.706  0.616 
0.805  0.750 
0.809  0.750 


0.668  0.670 
0.270  0.404 
0.529  0.586 
0.619  0.633 
0.667  0.667 
0.266  0.399 
0.493  0.563 
0.609  0.615 
0.667  0.653 
0.245  0.379 
0.830  0.931 
0.854  0.808 
0.904  0.954 
0.023  0.132 
0.758  0.823 
0.778  0.710 
0.831  0.853 
0.134  0.230 
0.700  0.732 
0.697  0.612 
0.765  0.764 
0.183  0.225 
0.663  0.669 
0.634  0.540 
0.724  0.704 
0.192  0.206 
0.635  0.626 
0.586  0.491 
0.695  0.661 
0.188  0.190 
0.613  0.596 
0.550  0.458 
0.674  0.632 
0.180  0.178 
0.597  0.575 
0.525  0.437 
0.658  0.612 
0.174  0.170 
0.584  0.561 
0.506  0.421 
0.646  0.598 
0.168  0.164 
0.574  OiSSO 
0.493  0.411 
0.638  0.587 
0.164  0.160 
0.567  0.542 
0.483  0.403 
0.631  0.579 
0.160  0.157 
0.529  0.506 
0.436  0.367 
0.599  0.544 
0.143  0.143 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.809 
0.774  0.812 


0.595  0.609 
0.525  0.210 
0.585  0.464 
0.591  0.581 
0.592  0.607 
0.522  0.208 
0.573  0.439 
0.579  0.572 
0.581  0.604 
0.511  0.196 
0.839  0.832 
0.403  0.868 
0.847  0.899 
0.138  0.237 
0.817  0.723 
0.568  0.759 
0.825  0.800 
0.312  0.200 
0.708  0.645 
0.520  0.651 
0.716  0.716 
0.308  0.180 
0.641  0.598 
0.477  0.580 
0.649  0.665 
0.289  0.164 
0.605  0.568 
0.452  0.535 
0.612  0.634 
0.276  0.151 
0.584  0.547 
0.438  0.505 
0.591  0.613 
0.269  0.142 
0.571  0.533 
0.428  0.485 
0.578  0.599 
0.264  0.135 
0.562  0.523 
0.422  0.470 
0.569  0.589 
0.260  0.130 
0.556  0.515 
0.418  0.460 
0.563  0.582 
0.258  0.127 
0.552  0.509 
0.415  0.453 
0.559  0.577 
0.256  0.124 
0.533  0.481 
0.401  0.420 
0.540  0.552 
0.249  0.111 
0.942  0.676 
0.944  0.850 
0.944  0.850 
0.927  0.210 
0.774  0.598 
0.779  0.716 
0.780  0.718 
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4000  1 

2  4 

4000  1 

3  1 

4000  1 

3  2 

4000  1 

3  3 

4000  1 

3  4 

4000  1 

4  1 

4000  1 

4  2 

4000  1 

4  3 

4000  1 

4  4 

4000  1 

5  1 

4000  1 

5  2 

4000  1 

5  3 

4000  1 

5  4 

4000  1 

6  1 

4000  1 

6  2 

4000  1 

6  3 

4000  1 

6  4 

4000  1 

7  1 

4000  1 

7  2 

4000  1 

7  3 

4000  1 

7  4 

4000  1 

8  1 

4000  1 

8  2 

4000  1 

8  3 

4000  1 

8  4 

4000  1 

9  1 

4000  1 

9  2 

4000  1 

9  3 

4000  1 

9  4 

4000  1 

10  1 

4000  1 

10  2 

4000  1 

10  3 

4000  1 

10  4 

4000  1 

11  1 

4000  1 

11  2 

4000  1 

11  3 

4000  1 

11  4 

4000  2 

1  1 

4000  2 

1  2 

4000  2 

1  3 

4000  2 

1  4 

4000  2 

2  1 

4000  2 

2  2 

4000  2 

2  3 

4000  2 

2  4 

4000  2 

3  1 

4000  2 

3  2 

4000  2 

3  3 

4000  2 

3  4 

4000  2 

4  1 

4000  2 

4  2 

4000  2 

4  3 

4000  2 

4  4 

4000  2 

5  1 

4000  2 

5  2 

4000  2 

5  3 

4000  2 

5  4 

4000  2 

6  1 

4000  2 

6  2 

4000  2  63 

4000  2  6  i 


0,174  0.259 
0.372  0.583 
0.480  0.700 
0.480  0.709 
0.141  0.264 
0.348  0.547 
0.445  0.666 
0.445  0.681 
0.127  0.256 
0.336  0.523 
0.428  0.644 
0.428  0.665 
0.120  0.249 
0.329  0.508 
0.418  0.631 
0.418  0.654 
0.116  0.243 
0.324  0.497 
0.411  0.622 
0.411  0.648 
0.114  0.238 
0.321  0.490 
0.407  0.616 
0.407  0.643 
0.112  0.235 
0.319  0.485 
0.405  0.611 
0.405  0.640 
0.111  0.233 
0.318  0.481 
0.403  0.608 
0.403  0.638 
0.111  0.231 
0.312  0.464 
0.394  0.593 
0.394  0.627 
0.107  0.223 
0.767  0.856 
0.817  0.870 
0.856  0.904 
0.033  0.308 
0.613  0.745 
0.674  0.770 
0.707  0.813 
0.060  0.228 
0.508  0.661 
0.547  0.660 
0.585  0.733 
0.065  0.190 
0.455  0.604 
0.482  0.581 
0.522  0.676 
0.063  0.166 
0.427  0.565 
0.450  0.528 
0.490  0.636 
0.062  0.150 
0.412  0.538 
0.431  0.493 
0.472  0.608 
0.061  0.139 


0.301  0.053 
0.665  0.581 
0.758  0.697 
0.770  0.698 
0.314  0.113 
0.629  0.556 
0.724  0.669 
0.744  0.674 
0.310  0.145 
0.601  0.536 
0.700  0.653 
0.728  0.663 
0.301  0.160 
0.580  0.521 
0.685  0.644 
0.719  0.659 
0.292  0.165 
0.564  0.508 
0.676  0.640 
0.713  0.659 
0.284  0.167 
0.551  0.498 
0.670  0.638 
0.710  0.659 
0.277  0.167 
0.542  0.489 
0.666  0.637 
0.709  0.661 
0.272  0.167 
0.535  0.483 
0.663  0.636 
0.708  0.662 
0.268  0.166 
0.496  0.445 
0.654  0.640 
0.706  0.676 
0.246  0.158 
0.893  0.780 
0.934  0.852 
0.941  0.870 
0.565  0.080 
0.777  0.725 
0.806  0.776 
0.842  0.808 
0.352  0.164 
0.707  0.676 
0.695  0.684 
0.772  0.748 
0.275  0.180 
0.661  0.645 
0.619  0.619 
0.728  0.712 
0.236  0.175 
0.628  0.626 
0.567  0.575 
0.696  0.692 
0.211  0.166 
0.604  0.613 
0.530  0.545 
0.673  0.681 
0.194  0.157 


0.283  0.601 
0.641  0.711 
0.722  0.743 
0.733  0,754 
0.301  0.520 
0.613  0.667 
0.685  0.701 
0.704  0.719 
0.302  0.475 
0.589  0.638 
0.659  0.675 
0.687  0.698 
0.295  0.447 
0.570  0.619 
0.643  0.659 
0.677  0.685 
0.288  0.430 
0.556  0.606 
0.633  0.648 
0.672  0.677 
0.280  0.418 
0.544  0.597 
0.626  0.640 
0.669  0.671 
0.274  0.410 
0.535  0.590 
0.622  0.634 
0.667  0.667 
0.270  0.404 
0.528  0.585 
0.619  0.630 
0.666  0.664 
0.266  0.399 
0.492  0.563 
0.609  0.612 
0.666  0.649 
0.245  0.379 
0.829  0.928 
0.853  0.806 
0.903  0.952 
0.023  0.132 
0.757  0.820 
0.775  0.702 
0.830  0.850 
0.133  0.227 
0.699  0.728 
0.694  0.604 
0.764  0.761 
0.181  0.221 
0.661  0.666 
0.631  0.533 
0.722  0.700 
0.190  0.203 
0.633  0.623 
0.583  0.485 
0.693  0.658 
0.186  0.187 
0.612  0.593 
0.548  0.453 
0.672  0.628 
0.179  0.175 


0.725  0.222 
0.681  0.553 
0.688  0.657 
0.689  0.663 
0.623  0.227 
0.638  0.523 
0.645  0.623 
0.647  0.634 
0.577  0.225 
0.616  0.502 
0.623  0.603 
0.624  0.618 
0.554  0.220 
0.603  0.487 
0.610  0.590 
0.612  0.609 
0.540  0.216 
0.595  0.476 
0.602  0.583 
0.604  0.604 
0.532  0.212 
0.590  0.468 
0.597  0.578 
0.599  0.601 
0.527  0.208 
0.587  0,462 
0.593  0.574 
0.595  0.599 
0.523  0.206 
0.584  0.457 
0.590  0.572 
0.592  0.598 
0.521  0.204 
0.573  0.432 
0.579  0.564 
0.581  0.595 
0.509  0.192 
0.819  0.828 
0.349  0.866 
0.825  0.895 
0.137  0.231 
0.805  0.716 
0.537  0.752 
0.813  0.793 
0.309  0.195 
0.700  0.638 
0.498  0.643 
0.708  0.708 
0.305  0.176 
0.635  0.591 
0.460  0.573 
0.642  0.658 
0.286  0.160 
0.599  0.561 
0.437  0.528 
0.606  0.626 
0.274  0.148 
0.578  0.540 
0.423  0.498 
0.585  0.605 
0.266  0.139 
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4000  271 
4000  272 
4000  273 
4000  274 
4000  281 
4000  282 
4000  283 
4000  284 
4000  291 
4000  292 
4000  293 
4000  294 
4000  2  10  1 
4000  2  10  2 
4000  2  10  3 
4000  2  10  4 
4000  2  11  1 
4000  2  11  2 
4000  2  11  3 
4000  2  11  4 


0.402  0.520 
0.420  0.470 
0.460  0.589 
0.060  0.132 
0.396  0.507 
0.412  0.454 
0.453  0.575 
0.059  0.127 
0.391  0.498 
0.407  0.442 
0.448  0.565 
0.059  0.124 
0.388  0.491 
0.403  0.433 
0.444  0.558 
0.059  0.121 
0.375  0.459 
0.388  0.395 
0.428  0.524 
0.058  0.109 


0.586  0.603 
0.504  0.526 
0.656  0.674 
0.181  0.151 
0.572  0.596 
0.486  0.512 
0.644  0.669 
0.173  0.146 
0.561  0.590 
0.473  0.503 
0.635  0.666 
0.166  0.142 
0.553  0.586 
0.463  0.496 
0.628  0.664 
0.162  0.139 
0.514  0.562 
0.418  0.468 
0.594  0.656 
0.139  0.124 


0.595  0.572 
0.523  0.431 
0.656  0.608 
0.172  0.167 
0.582  0.558 
0.504  0.416 
0.645  0.594 
0.167  0.161 
0.572  0.547 
0.491  0.405 
0.636  0.584 
0.162  0.157 
0.565  0.540 
0.481  0.398 
0.629  0.576 
0.159  0.154 
0.527  0.504 
0.435  0.362 
0.597  0.540 
0.142  0.140 


0.565  0.526 
0.414  0.478 
0.572  0.591 
0.262  0.132 
0.557  0.515 
0.409  0.464 
0.564  0.581 
0.258  0.127 
0.551  0.508 
0.405  0.454 
0.558  0.574 
0.256  0.124 
0.547  0.502 
0.402  0.446 
0.554  0.569 
0.254  0.121 
0.528  0.474 
0.389  0.414 
0.535  0.544 
0.247  0.109 


**  blvr2.iua 
•BKEl'  'RAPC 
1  0 

**  Generic  (Unclas 
0  1  11 
0  1  12 
0  1  13 


0  1  14 

0  1  2  1 
0  1  2  2 
0  1  2  3 

0  12  4 
0  13  1 
0  1  3  2 

0  1  3  3 

0  1  3  4 

0  1  4  1 

0  1  4  2 

0  1  4  3 

0  1  4  4 

0  15  1 
0  15  2 
0  15  3 
0  15  4 
0  1  6  1 
0  1  6  2 
0  1  6  3 

0  1  6  4 

0  17  1 
0  17  2 
0  1  7  3 

0  17  4 
0  1  8  1 
0  1  8  2 
0  1  8  3 

0  1  8  4 

0  1  9  1 


sified) 

0.645 

0.895 

0.895 

0.414 

0.614 

0.749 

0.749 

0.388 

0.559 

0.666 

0.666 

0.349 

0.529 

0.626 

0.626 

0.330 

0.513 

0.605 

0.605 

0.319 

0.504 

0.593 

0.593 

0.313 

0.498 

0.585 

0.585 

0.309 

0.494 

0.580 

0.581 

0.306 

0.492 


PK  data 
0.774  0.784 
0.911  0.907 
0.911  0.907 
0.345  0.289 
0.677  0.720 
0.785  0.812 
0.788  0.817 
0.348  0.323 
0.624  0.685 
0.728  0.768 
0.738  0.781 
0.330  0.331 
0.587  0.654 
0.693  0.734 
0.711  0.757 
0.312  0.324 
0.563  0.629 
0.671  0.711 
0.694  0.742 
0.298  0.313 
0.547  0.609 
0.657  0.696 
0.684  0.734 
0.289  0.303 
0.537  0.593 
0.647  0.687 
0.678  0.729 
0.282  0.294 
0.529  0.581 
0.641  0.681 
0.673  0.727 
0.278  0.287 
0.524  0.572 


0.700 

0.880 

0.880 

0.001 

0.625 

0.764 

0.764 

0.053 

0.600 

0.732 

0.733 

0.113 

0.580 

0.715 

0.721 

0.145 

0.562 

0.704 

0.715 

0.160 

0.547 

0.697 

0.714 

0.165 

0.535 

0.693 

0.714 

0.167 

0.525 

0.691 

0.715 

0.167 

0.517 


0.742 

0.880 

0.880 

0.226 

0.672 

0.770 

0.774 

0.283 

0.642 

0.722 

0.734 

0.301 

0.615 

0.685 

0.707 

0.302 

0.592 

0.660 

0.691 

0.295 

0.574 

0.644 

0.682 

0.288 

0.560 

0.634 

0.678 

0.280 

0.549 

0.628 

0.676 

0.274 

0.541 


0.917  O.S 
0.934  O.S 
0.935  O.S 
0.829  O.S 
0.777  0.' 
0.810  O.l 
0.814  o."; 
0.601  0.' 
0.713  0.< 
0.747  0.( 
0.759  0.< 
0.520  0.< 
0.671  0.( 
0.707  0.( 
0.727  0.1 
0.475  0.! 
0.643  0.1 
0.682  0.1 
0.708  0.' 
0.447  0.! 
0.624  0. 
0.666  0. 
0.696  0. 
0.430  0. 
0.611  0. 
0.655  0. 
0.688  0. 
0.418  0. 
0.602  0. 
0.648  0. 
0.682  0. 
0.410  0. 
0.596  0. 


0.730 
0.898 
0.898 
0.293 
0.664 
0.778 
0.780 
0.304 
0.621 
0.721 
0.729 
0.301 
0.591 
0.688 
0.701 
0.295 
0.570 
0.668 
0.686 
:  0.288 
0.555 
I  0.655 
0.677 
0.281 
0.544 
:  0.647 
i  0.672 
1  0.276 
.  0.535 
r  0.642 
>  0.669 
)  0.272 
f  0.529 


8S 


0  1  9  2 
0  1  9  3 
0  1  9  4 
0  1  10  1 
0  1  10  2 
0  1  10  3 
0  1  10  4 
0  1  11  1 
0  1  11  2 
0  1  11  3 
0  1  11  4 


0  2 

1  1 

0  2 

1  2 

0  2 

1  3 

0  2 

1  4 

0  2 

2  1 

0  2 

2  2 

0  2 

2  3 

0  2 

2  4 

0  2 

3  1 

0  2 

3  2 

0  2 

3  3 

0  2 

3  4 

0  2 

4  1 

0  2 

4  2 

0  2 

4  3 

0  2 

4  4 

0  2 

5  1 

0  2 

5  2 

0  2 

5  3 

0  2 

5  4 

0  2 

6  1 

0  2 

6  2 

0  2 

6  3 

0  2 

6  4 

0  2 

7  1 

0  2 

7  2 

0  2 

7  3 

0  2 

7  4 

0  2 

8  1 

0  2 

8  2 

0  2 

8  3 

0  2 

8  4 

0  2 

9  1 

0  2 

9  2 

0  2 

9  3 

0  2 

9  4 

0  2 

10  1 

0  2 

10  2 

0  2 

10  3 

0  2 

10  4 

0  2 

11  1 

0  2 

11  2 

0  2 

11  3 

0  2 

11  4 

500  1 

1  1 

500  1 

1  2 

500  1 

1  3 

500  1 

1  4 

500  1 

2  1 

500  1 

2  2 

0.577  0.636  0.677  0.690 
0.577  0.670  0.725  0.717 
0.304  0.275  0.282  0.167 
0.490  0.520  0.565  0.510 
0.574  0.633  0.674  0.689 
0.575  0.667  0.724  0.718 
0.303  0.272  0.278  0.166 
0.481  0.502  0.526  0.471 
0.564  0.618  0.664  0.690 
0.564  0.657  0.724  0.730 
0.298  0.261  0.255  0.158 
0.841  0.910  0.900  0.790 
0.847  0.906  0.939  0.862 
0.912  0.948  0.945  0.879 
0.065  0.434  0.595  0.087 
0.740  0.787  0.791  0.735 
0.771  0.794  0.816  0.789 
0.820  0.845  0.852  0.820 
0.183  0.313  0.389  0.173 
0.634  0.700  0.728  0.691 
0.652  0.679  0.707  0.703 
0.700  0.762  0.788  0.767 
0.195  0.250  0.303  0.188 
0.574  0.642  0.688  0.663 
0.584  0.598  0.633  0.640 
0.632  0.705  0.749  0.737 
0.188  0.212  0.258  0.182 
0.541  0.601  0.658  0.645 
0.548  0.544  0.582  0.597 
0.596  0.664  0.721  0.720 
0.183  0.189  0.230  0.172 
0.522  0.573  0.636  0.633 
0.527  0.508  0.546  0.568 
0.575  0.636  0.701  0.710 
0.179  0.174  0.210  0.163 
0.511  0.554  0.619  0.624 
0.514  0.484  0.520  0.548 
0.562  0.616  0.685  0.703 
0.176  0.165  0.197  0.156 
0.503  0.540  0.606  0.617 
0.506  0.467  0.502  0.535 
0.553  0.602  0.674  0.699 
0.174  0.158  0.187  0.150 
0.498  0.530  0.597  0.611 
0.500  0.455  0.489  0.525 
0.547  0.592  0.666  0.696 
0.173  0.153  0.180  0.146 
0.494  0.523  0.589  0.607 
0.496  0.447  0.480  0.518 
0.543  0.584  0.659  0.694 
0.172  0.150  0.175  0.143 
0.478  0.489  0.551  0.584 
0.478  0.407  0.435  0.489 
0.525  0.549  0.628  0.687 
0.168  0.135  0.151  0.127 
0.640  0.773  0.783  0.700 
0.894  0.908  0.907  0.880 
0.894  0.908  0.907  0.880 
0.394  0.340  0.282  0.001 
0.604  0.676  0.718  0.625 
0.747  0.783  0.812  0.764 


0.624  0.642  0.594  0.638 
0.674  0.678  0.596  0.667 
0.270  0.404  0.525  0.269 
0.534  0.591  0.585  0.524 
0.621  0.638  0.591  0.636 
0.674  0.675  0.593  0.666 
0.266  0.399  0.522  0.267 
0.498  0.569  0.574  0.498 
0.611  0.621  0.580  0.626 
0.675  0.662  0.582  0.662 
0.245  0.379  0.511  0.253 
0.835  0.948  0.907  0.863 
0.855  0.837  0.547  0.885 
0.907  0.966  0.915  0.923 
0.024  0.134  0.144  0.273 
0.765  0.838  0.855  0.766 
0.788  0.737  0.661  0.790 
0.836  0.866  0.863  0.835 
0.142  0.243  0.326  0.257 
0.708  0.747  0.734  0.689 
0.708  0.635  0.586  0.684 
0.771  0.778  0.741  0.754 
0.194  0.240  0.321  0.233 
0.671  0.684  0.663  0.642 
0.645  0.561  0.532  0.613 
0.731  0.718  0.670  0.704 
0.202  0.221  0.301  0.212 
0.644  0.640  0.624  0.611 
0.596  0.510  0.502  0.567 
0.703  0.676  0.631  0.673 
0.197  0.204  0.288  0.196 
0.623  0.610  0.602  0.590 
0.560  0.477  0.484  0.536 
0.683  0.647  0.608  0.652 
0.189  0.191  0.280  0.184 
0.607  0.589  0.588  0.575 
0.534  0.454  0.474  0.516 
0.668  0.626  0.595  0.638 
0.182  0.182  0.274  0.176 
0.594  0.575  0.579  0.565 
0.515  0.438  0.466  0.501 
0.657  0.612  0.585  0.628 
0.176  0.176  0.271  0.170 
0.585  0.564  0.572  0.557 
0.501  0.427  0.461  0.491 
0.648  0.601  0.579  0.621 
0.171  0.172  0.268  0.166 
0.577  0.556  0.568  0.551 
0.491  0.419  0.458  0.483 
0.642  0.594  0.575  0.615 
0.168  0.169  0.267  0.163 
0.540  0.519  0.548  0.522 
0.443  0.381  0.442  0.449 
0.611  0.557  0.555  0.591 
0.149  0.153  0.259  0.148 
0.742  0.917  0.942  0.728 
0.880  0.934  0.944  0.897 
0.880  0.935  0.944  0.898 
0.226  0.829  0.928  0.286 
0.672  0.777  0.774  0.660 
0.770  0.810  0.780  0.777 
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500  1  23  0.747  0.786  0.816 

500  1  24  0.349  0.345  0.320 

500  1  31  0.548  0.622  0.683 

500  1  32  0.664  0.725  0.767 

500  1  33  0.664  0.736  0.780 

500  134  0.310  0.328  0.328 

500  1  41  0.519  0.585  0.651 

500  1  42  0.624  0.690  0.733 

500  143  0.624  0.708  0.755 

500  144  0.291  0.310  0.322 

500  151  0.503  0.561  0.625 

500  1  52  0.603  0.668  0.710 

500  1  53  0.603  0.691  0.740 

500  1  54  0.281  0.297  0.311 

500  1  61  0.494  0.545  0.605 

500  1  62  0.591  0.654  0.695 

500  1  63  0.591  0.681  0.732 

500  1  64  0.275  0.288  0.301 

500  171  0.488  0.534  0.589 

500  172  0.584  0.644  0.685 

500  1  73  0.584  0.674  0.727 

500  1  74  0.271  0.281  0.293 

500  181  0.484  0.527  0.577 

500  1  82  0.579  0.638  0.679 

500  1  83  0.579  0.670  0.724 

500  1  84  0.269  0.277  0.286 

500  1  91  0.482  0.521  0.568 

500  1  92  0.575  0.634  0.675 

500  1  93  0.576  0.667  0.723 

500  1  94  0.267  0.273  0.281 

500  1  10  1  0.480  0.517  0.561 

500  1  10  2  0.573  0.630  0.672 

500  1  10  3  0.573  0.664  0.722 

500  1  10  4  0.266  0.271  0.276 

500  1  11  1  0.472  0.499  0.522 

500  1  11  2  0.562  0.615  0.662 

500  1  11  3  0.562  0.653  0.721 

500  1  11  4  0.261  0.260  0.254 

500  2  11  0.836  0.906  0.899 

500  212  0.846  0.904  0.938 

500  2  13  0.908  0.944  0.944 

500  2  14  0.061  0.429  0.591 

500  2  21  0.731  0.784  0.788 

500  2  22  0.769  0.792  0.814 

500  2  23  0.816  0.843  0.850 

500  2  24  0.162  0.307  0.384 

500  2  31  0.626  0.697  0.724 

500  2  32  0.650  0.678  0.704 

500  2  33  0.697  0.760  0.786 

500  2  34  0.172  0.246  0.300 

500  241  0.566  0.639  0.684 

500  2  42  0.582  0.597  0.631 

500  243  0.629  0.702  0.746 

500  244  0.166  0.210  0.256 

500  251  0.534  0.598  0.655 

500  2  52  0.546  0.542  0.580 

500  2  53  0.593  0.661  0.718 

500  2  54  0.161  0.187  0.228 

500  2  61  0.515  0.570  0.632 

500  2  62  0.525  0.507  0.544 

500  263  0.572  0.633  0.697 


0.764  0.774  0.814  0.781  0.779 
0.053  0.283  0.601  0.727  0.292 
0.600  0.642  0.713  0.682  0.617 
0.732  0.722  0.747  0.688  0.720 
0.733  0.734  0.759  0.690  0.727 
0.113  0.301  0.520  0.625  0.289 
0.580  0.615  0.671  0.639  0.587 
0.715  0.685  0.707  0.645  0.687 
0.721  0.707  0.726  0.647  0.699 
0.145  0.302  0.475  0.579  0.283 
0.562  0.592  0.642  0.617  0.566 
0.704  0.660  0.682  0.623  0.666 
0.715  0.691  0.707  0.625  0.684 
0.160  0.295  0.447  0.556  0.276 
0.547  0.574  0.624  0.604  0.551 
0.697  0.644  0.666  0.610  0.654 
0.714  0.682  0.695  0.612  0.675 
0.165  0.288  0.430  0.542  0.270 
0.535  0.560  0.611  0.596  0.539 
0.693  0.634  0.655  0.602  0.646 
0.714  0.677  0.687  0.604  0.670 
0.167  0.280  0.418  0.534  0.265 
0.525  0.549  0.602  0.591  0.531 
0.691  0.628  0.648  0.597  0.640 
0.715  0.675  0.682  0.599  0.667 
0.167  0.274  0.410  0.529  0.261 
0.516  0.540  0.595  0.587  0.525 
0.690  0.624  0.642  0.594  0.637 
0.717  0.674  0.678  0.596  0.665 
0.167  0.270  0.404  0.525  0.258 
0.510  0.533  0.591  0.585  0.520 
0.689  0.621  0.638  0.591  0.634 
0.718  0.673  0.675  0.593  0.664 
0.166  0.266  0.399  0.522  0.256 
0.471  0.498  0.568  0.574  0.494 
0.690  0.611  0.621  0.580  0.625 
0.730  0.674  0.662  0.582  0.660 
0.158  0.245  0.379  0.511  0.243 
0.790  0.834  0.947  0.898  0.860 
0.862  0.854  0.836  0.526  0.884 
0.879  0.906  0.965  0.907  0.921 
0.087  0.024  0.134  0.144  0.270 
0.735  0.764  0.837  0.851  0.762 
0.787  0.787  0.734  0.650  0.789 
0.819  0.836  0.864  0.859  0.833 

0.171  0.142  0.242  0.325  0.248 

0.690  0.707  0.745  0.731  0.685 

0.701  0.707  0.633  0.579  0.682 

0.766  0.771  0.777  0.739  0.752 

0.186  0.193  0.239  0.320  0.225 

0.662  0.670  0.683  0.660  0.638 

0.638  0.644  0.559  0.527  0.611 

0.736  0.730  0.717  0.667  0.702 

0.180  0.202  0.220  0.300  0.204 

0.644  0.643  0.639  0.622  0.607 

0.596  0.595  0.509  0.497  0.565 

0.718  0.702  0.674  0.629  0.670 

0.170  0.196  0.203  0.287  0.188 

0.631  0.622  0.609  0.600  0.586 

0.566  0.559  0.475  0.480  0.535 

0.708  0.682  0.645  0.607  0.650 
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9 

3 

1000 

1 

9 

4 

1000 

1 

10 

1 

1000 

1 

10 

2 

1000 

1 

10 

3 

1000 

1 

10 

4 

0.157  0.172 
0.504  0.551 
0.513  0.483 
0.559  0.613 
0.155  0.163 
0.496  0.537 
0.504  0.466 
0.551  0.600 
0.153  0.156 
0.491  0.528 
0.499  0.454 
0.545  0.589 
0.152  0.152 
0.487  0.520 
0.494  0.446 
0.541  0.582 
0.152  0.148 
0.471  0.487 
0.476  0.406 
0.522  0.547 
0.148  0.133 
0.631  0.771 
0.891  0.908 
0.891  0.908 
0.356  0.332 
0.590  0.674 
0.743  0.783 
0.743  0.785 
0.295  0.339 
0.535  0.619 
0.660  0,723 
0.661  0.733 
0.256  0.324 
0.506  0.581 
0.621  0.687 
0,621  0,704 
0.238  0.307 
0.490  0.556 
0.600  0.664 
0.600  0.687 
0.229  0.294 
0.481  0.540 
0.588  0.650 
0.588  0.677 
0.224  0.285 
0.476  0.530 
0.581  0.641 
0.581  0.670 
0,221  0.278 
0.472  0.522 
0.576  0.634 
0.576  0.665 
0.218  0.274 
0.469  0.517 
0.572  0.629 
0.572  0.662 
0.217  0.271 
0.467  0,513 
0.570  0.626 
0.570  0.659 
0,216  0.268 


0.208  0.161 
0.615  0.622 
0.519  0.547 
0.682  0.702 
0.195  0.154 
0.603  0.615 
0.501  0.533 
0.671  0.698 
0.186  0.149 
0,593  0,610 
0.488  0.523 
0.662  0.695 
0.179  0.145 
0.585  0.605 
0.478  0.516 
0.656  0.693 
0,174  0.142 
0,547  0.582 
0.434  0.487 
0.624  0.685 
0.150  0.126 
0.783  0.700 
0.907  0.880 
0.907  0.880 
0,282  0.001 
0.718  0.624 
0.812  0.762 
0.816  0.763 
0.320  0.053 
0.682  0.597 
0.767  0.727 
0.780  0.729 
0.328  0.113 
0.651  0.577 
0.733  0.709 
0.755  0.714 
0.322  0.145 
0.625  0.559 
0.710  0.697 
0.740  0.708 
0.311  0.160 
0.604  0,544 
0.695  0.690 
0.731  0.706 
0.301  0.165 
0.589  0.531 
0.685  0.686 
0.727  0.707 
0.293  0.167 
0.577  0.521 
0.679  0.684 
0.724  0.708 
0.286  0.167 
0.567  0,513 
0.675  0,683 
0.722  0.709 
0.281  0.167 
0.560  0.506 
0.672  0.682 
0.721  0,711 
0.276  0.166 


0.188  0.191 
0.605  0.588 
0.533  0.453 
0.667  0.625 
0.181  0.182 
0.593  0.573 
0.515  0.437 
0.656  0.611 
0.175  0.176 
0.583  0.563 
0.501  0.426 
0.647  0.600 
0.171  0.171 
0.576  0.555 
0.490  0.418 
0.641  0.592 
0.167  0.168 
0.539  0.518 
0.443  0.380 
0.610  0.556 
0.149  0.153 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.777 
0.770  0.810 
0.774  0.814 
0.283  0.601 
0.642  0.713 
0.722  0.747 
0.734  0,758 
0.301  0.520 
0.615  0.671 
0.685  0.707 
0.707  0.726 
0.302  0.475 
0.592  0.642 
0.660  0.682 
0,690  0.707 
0,295  0.447 
0.573  0.623 
0.644  0.666 
0.682  0.695 
0.288  0.430 
0.559  0.610 
0.634  0.655 
0.677  0.687 
0.280  0.418 
0.548  0.601 
0.628  0.648 
0.674  0,681 
0.274  0.410 
0,539  0.595 
0.624  0.642 
0.673  0.677 
0.270  0.404 
0.533  0.590 
0.621  0.638 
0.672  0.674 
0.266  0.399 


0.279  0,177 
0.586  0.572 
0.469  0.514 
0.593  0.635 
0.274  0.169 
0.577  0.561 
0.462  0.500 
0.584  0.626 
0.271  0.164 
0.571  0.553 
0.457  0.490 
0.577  0.618 
0.268  0.160 
0.566  0.547 
0.454  0.482 
0,573  0,613 
0.266  0.156 
0.547  0.519 
0.438  0.448 
0.553  0.588 
0.259  0.142 
0.942  0.725 
0.944  0.897 
0.944  0.897 
0.928  0.274 
0.774  0.656 
0.780  0.775 
0.781  0.777 
0,727  0.276 
0.682  0.612 
0.688  0.718 
0.690  0.725 
0.625  0.274 
0,639  0.582 
0.645  0.684 
0.647  0.697 
0,579  0.268 
0.617  0.561 
0,623  0.664 
0.625  0.681 
0.556  0.262 
0.604  0.546 
0.610  0.651 
0.612  0.672 
0.542  0.256 
0.596  0.534 
0.602  0.643 
0.604  0.667 
0.534  0.251 
0.591  0.526 
0.597  0,638 
0.599  0.664 
0.529  0.247 
0.587  0.519 
0.594  0.634 
0.596  0.662 
0.525  0.244 
0.585  0.515 
0.591  0.632 
0.593  0.661 
0.522  0.242 
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1000  1  11  1  0.4S9  0.495  0.521 

1000  1  11  2  0.559  0.611  0.662 

1000  1  11  3  0.559  0.648  0.720 

1000  1  11  4  0.211  0.257  0.254 

1000  211  0.830  0.899  0.899 

1000  2  12  0.845  0.901  0.938 

1000  213  0.904  0.940  0.944 

1000  214  0.057  0.410  0.591 

1000  221  0.721  0.779  0.788 

1000  222  0.766  0.790  0.814 

1000  223  0.811  0.840  0.849 

1000  224  0.137  0.297  0.384 

1000  231  0.617  0.693  0.724 

1000  2  32  0.647  0.676  0.704 

1000  2  33  0.693  0.757  0.785 

1000  234  0.144  0.239  0.299 

1000  2  41  0.557  0.635  0.683 

1000  2  42  0.580  0.595  0.631 

1000  2  43  0.626  0.699  0.745 

1000  244  0.138  0.204  0.255 

1000  251  0.525  0.594  0.654 

1000  2  52  0.544  0.540  0.580 

1000  253  0.590  0.658  0.717 

1000  254  0.134  0.183  0.227 

1000  2  61  0.507  0.566  0.631 

1000  2  62  0.523  0.505  0.544 

1000  263  0.569  0.630  0.696 

1000  2  64  0.131  0.169  0.208 

1000  271  0.496  0.547  0.614 

1000  272  0.511  0.481  0.519 

1000  2  73  0.556  0.610  0.681 

1000  274  0.129  0.159  0.195 

1000  281  0.488  0.534  0.601 

1000  2  82  0.502  0.464  0.501 

1000  2  83  0.548  0.596  0.669 

1000  284  0.128  0.153  0.185 

1000  2  91  0.483  0.524  0.591 

1000  2  92  0.496  0.452  0.488 

1000  2  93  0.542  0.586  0.661 

1000  2  9  4  0.127  0.149  0.178 

1000  2  10  I  0.479  0.517  0.584 

1000  2  10  2  0.492  0.444  0.478 

1000  2  10  3  0.538  0.579  0.654 

1000  2  10  4  0.126  0.145  0.173 

1000  2  11  1  0.463  0.483  0.545 

1000  2  11  2  0.474  0.405  0.434 

1000  2  11  3  0.520  0.544  0.623 

1000  2  11  4  0.123  0.131  0.149 

1500  111  0.621  0.763  0.779 

1500  1  12  0.884  0.906  0.907 

1500  1  13  0.884  0.906  0.907 

1500  114  0.334  0.313  0.266 

1500  121  0.577  0.663  0.716 

1500  122  0.734  0.778  0.812 

1500  123  0.734  0.781  0.816 

1500  124  0.259  0.325  0.313 

1500  131  0.522  0.609  0.680 

1500  132  0.653  0.719  0.767 

1500  133  0.653  0.729  0.779 

1500  134  0.218  0.314  0.324 

1500  141  0.493  0.571  0.648 


0.467  0.497  0.568  0.573  0.489 
0.684  0.611  0.621  0.580  0.622 
0.723  0.673  0.661  0.582  0.657 
0.158  0.245  0.379  0.511  0.229 
0.790  0.833  0.945  0.890  0.857 
0.862  0.854  0.831  0.509  0.883 
0.879  0.906  0.964  0.899  0.919 
0.087  0.024  0.134  0.144  0.265 
0.734  0.763  0.835  0.846  0.758 
0.786  0.787  0.730  0.638  0.787 
0.818  0.836  0.863  0.855  0.831 
0.171  0.142  0.240  0.325  0.239 
0.689  0.706  0.743  0.728  0.681 
0.699  0.707  0.630  0.570  0.681 
0.764  0.771  0.775  0.736  0.749 
0.185  0.193  0.237  0.320  0.215 
0.660  0.670  0.681  0.658  0.634 
0.636  0.644  0.557  0.519  0.610 
0.733  0.730  0.715  0.665  0.699 
0.179  0.202  0.218  0.300  0.195 
0.641  0.642  0.637  0.620  0.603 
0.593  0.595  0.506  0.490  0.564 
0.715  0.702  0.673  0.627  0.668 
0.169  0.196  0.201  0.287  0.180 
0.629  0.621  0.607  0.598  0.582 
0.564  0.559  0.473  0.473  0.533 
0.705  0.681  0.644  0.605  0.647 
0.161  0.188  0.188  0.279  0.169 
0.620  0.604  0.586  0.584  0.568 
0.544  0.533  0.451  0.463  0.513 
0.698  0.666  0.623  0.591  0.633 
0.154  0.181  0.180  0.274  0.161 
0.613  0.592  0.571  0.575  0.557 
0.530  0.514  0.435  0.456  0.498 
0.694  0.655  0.609  0.582  0.623 
0.148  0.175  0.174  0.270  0.156 
0.607  0.582  0.561  0.569  0.549 
0.521  0.501  0.424  0.451  0.488 
0.691  0.646  0.598  0.576  0.616 
0.144  0.171  0.169  0.268  0.152 
0.603  0.575  0.553  0.564  0.543 
0.514  0.490  0.416  0.447  0.481 
0.689  0.640  0.591  0.571  0.610 
0.141  0.167  0.166  0.266  0.149 
0.579  0.537  0.516  0.545  0.515 
0.485  0.443  0.379  0.432  0.447 
0.681  0.608  0.554  0.552  0.586 
0.126  0.149  0.151  0.258  0.134 
0.700  0.742  0.917  0.942  0.719 
0.880  0.880  0.934  0.944  0.894 
0.880  0.880  0.935  0.944  0.894 
0.001  0.226  0.829  0.928  0.260 
0.624  0.672  0.776  0.774  0.650 
0.762  0.770  0.810  0.780  0.772 
0.763  0.774  0.814  0.781  0.774 
0.053  0.283  0.601  0.727  0.261 
0.597  0.642  0.713  0.682  0.606 
0.727  0.722  0.747  0.688  0.715 
0.729  0.734  0.758  0.690  0.722 
0.113  0.301  0.520  0.625  0.260 
0.577  0.614  0.670  0.639  0.576 
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ISOO  142 
1500  1  4  3 

1500  1  4  4 

1500  151 
1500  152 
1500  153 
1500  154 
1500  161 
1500  162 
1500  163 
1500  164 
1500  171 
1500  172 
1500  173 
1500  174 
1500  181 
1500  182 
1500  183 
1500  184 
1500  191 
1500  192 
1500  193 
1500  1  94 

1500  1  10  1 
1500  1  10  2 
1500  1  10  3 
1500  1  10  4 
1500  1  11  1 
1500  1  11  2 
1500  1  11  3 
1500  1  11  4 
1500  211 
1500  212 
1500  213 
1500  214 
1500  221 
1500  222 
1500  223 
1500  224 
1500  231 
1500  232 
1500  233 
1500  234 
1500  241 
1500  242 
1500  243 
1500  2  4  4 

1500  2  5  1 

1500  2  5  2 

1500  253 
1500  254 
1500  261 
1500  262 
1500  263 
1500  264 
1500  271 
1500  272 
1500  273 
1500  274 
1500  281 
1500  282 


0.613  0.683 
0.614  0.701 
0.200  0.298 
0.478  0.547 
0.593  0.661 
0.593  0.684 
0.191  0.286 
0.469  0.531 
0.581  0.647 
0.581  0.673 
0.186  0.277 
0.463  0.521 
0.574  0.637 
0.574  0.666 
0.183  0.271 
0.460  0.513 
0.569  0.631 
0.569  0.662 
0.181  0.267 
0.457  0.508 
0.566  0.626 
0.566  0.658 
0.180  0.264 
0.455  0.504 
0.563  0.623 
0.563  0.656 
0.179  0.262 
0.447  0.486 
0.553  0.608 
0.553  0.645 
0.174  0.251 
0.819  0.883 
0.840  0.887 
0.897  0.925 
0.049  0.395 
0.710  0.769 
0.761  0.783 
0.803  0.832 
0.115  0.285 
0.606  0.685 
0.642  0.671 
0.687  0.751 
0.120  0.231 
0.548  0.627 
0.575  0.591 
0.621  0.694 
0.116  0.198 
0.517  0.588 
0.540  0.538 
0.585  0.654 
0.112  0.177 
0.499  0.560 
0.520  0.502 
0.564  0.626 
0.110  0.163 
0.488  0.541 
0.507  0.479 
0.552  0.606 
0.108  0.155 
0.480  0.528 
0.499  0.462 


0.733  0.709 
0.755  0.714 
0.318  0.145 
0.622  0.558 
0.710  0.697 
0.740  0.708 
0.308  0.160 
0.602  0.543 
0.695  0.690 
0.731  0.706 
0.298  0.165 
0.586  0.531 
0.685  0.686 
0.726  0.706 
0.290  0.167 
0.574  0.521 
0.679  0.684 
0.723  0.708 
0.284  0.167 
0.564  0.512 
0.675  0.683 
0.722  0.709 
0.278  0.167 
0.557  0.505 
0.672  0.682 
0.721  0.711 
0.274  0.166 
0.518  0.467 
0.662  0.684 
0.719  0.722 
0.252  0.158 
0.897  0.790 
0.937  0.862 
0.944  0.879 
0.583  0.087 
0.785  0.734 
0.812  0.786 
0.848  0.818 
0.372  0.171 
0.720  0.688 
0.703  0.698 
0.783  0.764 
0.291  0.185 
0.680  0.659 
0.629  0.636 
0.743  0.732 
0.248  0.179 
0.650  0.641 
0.578  0.593 
0.714  0.714 
0.221  0.169 
0.627  0.628 
0.542  0.564 
0.693  0.704 
0.203  0.160 
0.610  0.619 
0.517  0.544 
0.677  0.697 
0.190  0.154 
0.597  0.611 
0.499  0.530 


0.685  0.707 
0.706  0.726 
0.302  0.475 
0.591  0.642 
0.659  0.682 
0.689  0.707 
0.295  0.447 
0,573  0.623 
0.643  0.666 
0.680  0.694 
0.288  0.430 
0.559  0.610 
0,633  0.655 
0.675  0.686 
0.280  0.418 
0.547  0.601 
0.626  0.648 
0.672  0.681 
0.274  0;410 
0.539  0,594 
0.622  0.642 
0.671  0.677 
0.270  0.404 
0.532  0.590 
0.619  0.638 
0.670  0.674 
0.266  0.399 
0,496  0.567 
0.609  0.621 
0.670  0.661 
0.245  0.379 
0.833  0.941 
0.854  0.822 
0.906  0.961 
0,024  0.134 
0.763  0.832 
0.786  0.724 
0.835  0.861 
0.140  0.239 
0.706  0.741 
0.706  0.625 
0.770  0.773 
0.192  0.235 
0.669  0.679 
0.643  0.553 
0.729  0.713 
0.200  0.216 
0.641  0,635 
0.594  0.503 
0.700  0.671 
0.195  0.199 
0.620  0.605 
0.558  0.470 
0.680  0.642 
0.187  0.187 
0.603  0.584 
0.532  0.448 
0.664  0.621 
0.180  0.178 
0.591  0.569 
0.513  0.432 


0.645  0.682 
0.647  0.694 
0.579  0.255 
0.617  0.555 
0.623  0.661 
0.625  0.678 
0.556  0.249 
0.604  0.540 
0.610  0.648 
0.612  0.669 
0.542  0.243 
0.596  0.528 
0.602  0.640 
0.604  0.664 
0.534  0.239 
0.591  0.520 
0.597  0.635 
0.599  0.661 
0.529  0.235 
0.587  0.514 
0.594  0.631 
0i596  0.659 
0.525  0.232 
0.585  0.509 
0.591  0.629 
0.593  0.658 
0.522  0.230 
0.573  0.483 
0.580  0.620 
0.582  0.654 
0.511  0.217 
0,884  0.851 
0.503  0.878 
0.893  0.914 
0.144  0,258 
0.843  0.752 
0.632  0.783 
0.851  0.827 
0.324  0.228 
0.726  0,676 
0.564  0.678 
0.734  0.746 
0.319  0.205 
0.656  0.629 
0.514  0.607 
0.663  0.696 
0.300  0.186 
0.618  0.598 
0.486  0.562 
0.625  0.665 
0.287  0.171 
0.596  0.578 
0.469  0.531 
0.603  0.644 
0.279  0.161 
0.582  0.563 
0.459  0,511 
0.589  0.630 
0.273  0.153 
0.573  0.552 
0.452  0.496 


1500  283 
1500  284 
1500  291 
1500  292 
1500  293 
1500  294 
1500  2  10  1 
1500  2  10  2 
1500  2  10  3 
1500  2  10  4 
1500  2  11  1 
1500  2  11  2 
1500  2  11  3 
1500  2  11  4 


2000  1 

1  1 

2000  1 

1  2 

2000  1 

1  3 

2000  1 

1  4 

2000  1 

2  1 

2000  1 

2  2 

2000  1 

2  3 

2000  1 

2  4 

2000  1 

3  1 

2000  1 

3  2 

2000  1 

3  3 

2000  1 

3  4 

2000  1 

4  1 

2000  1 

4  2 

2000  1 

4  3 

2000  1 

4  4 

2000  1 

5  1 

2000  1 

5  2 

2000  1 

5  3 

2000  1 

5  4 

2000  1 

6  X 

2000  1 

6  2 

2000  1 

6  3 

2000  1 

6  4 

2000  1 

7  1 

2000  1 

7  2 

2000  1 

7  3 

2000  1 

7  4 

2000  1 

8  1 

2000  1 

8  2 

2000  1 

8  3 

2000  1 

8  4 

2000  1 

9  1 

2000  1 

9  2 

2000  1 

9  3 

2000  1 

9  4 

2000  1 

10  1 

2000  1 

10  2 

2000  1 

10  3 

2000  1 

10  4 

2000  1 

11  1 

2000  1 

11  2 

2000  1 

11  3 

2000  1 

11  4 

2000  2 

1  1 

2000  2 

1  2 

2000  2 

1  3 

0.543  0.593 
0.107  0.149 
0.475  0.518 
0.493  0.450 
0.538  0.583 
0.106  0.144 
0.472  0.511 
0.489  0.442 
0.533  0.575 
0.106  0.141 
0.456  0.478 
0.471  0.403 
0.515  0.541 
0.103  0.127 
0.613  0.760 
0.882  0.891 
0.882  0.891 
0.303  0.310 
0.567  0.656 
0.732  0.772 
0.732  0.774 
0.222  0.323 
0.512  0.601 
0.651  0.715 
0.651  0.725 
0.181  0.311 
0.484  0.564 
0.612  0.680 
0.612  0.697 
0.164  0.296 
0.469  0.540 
0.591  0.658 
0.591  0.680 
0.155  0.284 
0.460  0.524 
0.580  0.644 
0.580  0.670 
0.150  0.276 
0.454  0.514 
0.572  0.635 
0.572  0.663 
0.147  0.270 
0.451  0.507 
0.568  0.629 
0.568  0.659 
0.145  0.266 
0.448  0.501 
0.564  0.624 
0.564  0.655 
0.144  0.263 
0.446  0.498 
0.562  0.621 
0.562  0.653 
0.143  0.261 
0.438  0.480 
0.551  0.606 
0.551  0.642 
0.139  0.250 
0.813  0.878 
0.840  0.885 
0.893  0.920 


0.666  0.693 
0.181  0.148 
0.587  0.606 
0.486  0.521 
0.657  0.690 
0.174  0.144 
0.579  0.602 
0.477  0.514 
0.651  0.688 
0.169  0.141 
0.540  0.578 
0.432  0.485 
0.618  0.680 
0.146  0.126 
0.779  0.700 
0.907  0.879 
0.907  0.879 
0.266  0.001 
0.716  0.621 
0.812  0.759 
0.816  0.759 
0.313  0.053 
0.679  0.592 
0.767  0.719 
0.779  0.721 
0.324  0.113 
0.646  0.570 
0.733  0.699 
0.754  0.704 
0.318  0.145 
0.620  0.551 
0.710  0.686 
0.739  0.697 
0.308  0.160 
0.600  0.536 
0.695  0.679 
0.730  0.695 
0.298  0.165 
0.584  0.523 
0.685  0.675 
0.725  0.695 
0.290  0.167 
0.572  0.513 
0.679  0.673 
0.722  0.696 
0.284  0.167 
0.562  0.505 
0.675  0.672 
0.721  0.698 
0.278  0.167 
0.555  0.498 
0.672  0.671 
0.720  0.699 
0.274  0.166 
0.516  0.460 
0.662  0.674 
0.719  0.712 
0.252  0.158 
0.897  0.783 
0.937  0.855 
0.944  0.872 


0.653  0.607 
0.174  0.172 
0.581  0.559 
0.499  0.421 
0.644  0.597 
0.170  0.168 
0.574  0.551 
0.489  0.413 
0.638  0.589 
0.166  0.164 
0.536  0.514 
0.442  0.376 
0.606  0.553 
0.148  0.150 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.810 
0.774  0.813 
0.283  0.601 
0.642  0.713 
0.722  0.746 
0.733  0.757 
0.301  0.520 
0.614  0.670 
0.685  0.706 
0.706  0.725 
0.302  0.475 
0.591  0.641 
0.659  0.681 
0.689  0.705 
0.295  0.447 
0.572  0.622 
0.643  0.665 
0.679  0.693 
0.288  0.430 
0.558  0.610 
0.633  0.654 
0.674  0.685 
0.280  0.418 
0.547  0.601 
0.626  0.647 
0.672  0.680 
0.274  0.410 
0.538  0.594 
0.622  0.642 
0.670  0.676 
0.270  0.404 
0.531  0.589 
0.619  0.638 
0.669  0.673 
0.266  0.399 
0.495  0.567 
0.609  0.620 
0.670  0.659 
0.245  0.379 
0.832  0.940 
0.854  0.822 
0.905  0.960 


0.580  0.620 
0.270  0.148 
0.567  0.545 
0.447  0.486 
0.574  0.612 
0.267  0.144 
0.563  0.539 
0.444  0.479 
0.570  0.607 
0.266  0.141 
0.543  0.510 
0.428  0.445 
0.550  0.582 
0.258  0.127 
0.942  0.717 
0.944  0.891 
0.944  0.891 
0.928  0.251 
0.774  0.645 
0.780  0.770 
0.781  0.772 
0.727  0.251 
0.682  0.601 
0.688  0.712 
0.690  0.719 
0.625  0.250 
0.639  0.570 
0.645  0.679 
0.647  0.691 
0.579  0.245 
0.617  0.549 
0.623  0.658 
0.625  0.675 
0.556  0.239 
0.604  0.534 
0.610  0.645 
0.612  0.666 
0.542  0.233 
0.596  0.523 
0.602  0.637 
0.604  0.661 
0.534  0.229 
0.591  0.514 
0.597  0.632 
0.599  0.658 
0.529  0.225 
0.587  0.508 
0.594  0.629 
0.596  0.656 
0.525  0.222 
0.585  0.503 
0.591  0.626 
0.593  0.654 
0.522  0.220 
0.573  0.478 
0.580  0.617 
0.582  0.651 
0.511  0.207 
0.878  0.847 
0.498  0.877 
0.887  0.910 
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2000  2 

1  4 

2000  2 

2  1 

2000  2 

2  2 

2000  2 

2  3 

2000  2 

2  4 

2000  2 

3  1 

2000  2 

3  2 

2000  2 

3  3 

2000  2 

3  4 

2000  2 

4  1 

2000  2 

4  2 

2000  2 

4  3 

2000  2 
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2000  2 

8  1 

2000  2 

8  2 

2000  2 

8  3 

2000  2 

8  4 
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4  2 

2500  1 

4  3 

2500  1 

4  4 

2500  1 

5  1 

2500  1 

5  2 

2500  1 

5  3 

2500  1 

5  4 

0.046  0.391 
0.700  0.764 
0.753  0.780 
0.799  0.827 
0.094  0.280 
0.597  0.679 
0.639  0.669 
0.683  0.747 
0.097  0.227 
0.539  0.621 
0.573  0.589 
0.617  0.690 
0.093  0.195 
0.509  0.582 
0.537  0.536 
0.581  0.650 
0.090  0.174 
0.491  0.554 
0.517  0.501 
0.561  0.622 
0.089  0.161 
0.480  0.536 
0.504  0.477 
0.548  0.603 
0.087  0.153 
0.473  0.522 
0.496  0.460 
0.540  0.589 
0.086  0.147 
0.468  0.513 
0.490  0.449 
0.534  0.579 
0.086  0.142 
0.464  0.506 
0.486  0.440 
0.530  0.571 
0.085  0.139 
0.448  0.473 
0.468  0.401 
0.512  0.537 
0.083  0.125 
0.607  0.752 
0.873  0.883 
0.873  0.883 
0.292  0.287 
0.561  0.650 
0.717  0.769 
0.717  0.771 
0.213  0.306 
0.507  0.596 
0.635  0.713 
0.636  0.723 
0.173  0.299 
0.479  0.560 
0.597  0.678 
0.597  0.695 
0.156  0.286 
0.464  0.536 
0.577  0.656 
0.577  0.678 
0.148  0.275 


0.583  0.086 
0.785  0.730 
0.812  0.781 
0.848  0.813 
0.372  0.169 
0.719  0.684 
0.703  0.693 
0.782  0.758 
0.291  0.184 
0.678  0.654 
0.629  0.630 
0.742  0.726 
0.248  0.178 
0 . 648  0 . 636 
0.578  0.587 
0.713  0.708 
0.221  0.168 
0.625  0.623 
0.542  0.558 
0.692  0.698 
0.203  0.160 
0.608  0.614 
0.517  0.539 
0.676  0.691 
0.190  0.153 
0.595  0.607 
0.499  0.525 
0.664  0.687 
0.181  0.148 
0.585  0.601 
0.486  0.516 
0.656  0.684 
0.174  0.144 
0.577  0.597 
0.477  0.509 
0.649  0.682 
0.169  0.140 
0.538  0.573 
0.432  0.480 
0.617  0.674 
0.146  0.125 
0.776  0.700 
0.907  0.879 
0.907  0.879 
0.257  0.001 
0.713  0.621 
0.812  0.758 
0.816  0.758 
0.310  0.053 
0.674  0.592 
0.766  0.717 
0.778  0.718 
0.321  0.113 
0.640  0.570 
0.732  0.695 
0.753  0.700 
0.316  0.145 
0.613  0.551 
0.708  0.682 
0.737  0.693 
0.307  0.160 


0,023  0.133 
0.762  0.831 
0.785  0.723 
0.834  0.860 
0.140  0.236 
0.705  0.740 
0.705  0.624 
0.769  0.772 
0.191  0,233 
0.668  0.677 
0.642  0,551 
0.728  0.711 
0.199  0.214 
0.640  0.633 
0.593  0.502 
0.699  0.669 
0.194  0.197 
0.618  0.603 
0.557  0.469 
0.678  0.640 
0.186  0.185 
0.602  0.582 
0.531  0.447 
0.663  0.620 
0.179  0,176 
0,589  0.568 
0.512  0.431 
0.652  0.605 
0.173  0,170 
0.580  0.557 
0.499  0.420 
0.643  0.595 
0.169  0.166 
0.572  0.549 
0.488  0.412 
0.636  0.587 
0.165  0.163 
0.535  0.513 
0.441  0.375 
0.605  0.551 
0.147  0.148 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.810 
0.774  0.813 
0.283  0.601 
0.641  0.713 
0.722  0.746 
0.733  0.757 
0.301  0.520 
0.614  0.670 
0,685  0.705 
0.705  0.724 
0.302  0.475 
0.590  0.641 
0.659  0.680 
0.688  0.704 
0.295  0.447 


0.143  0.257 
0.839  0.747 
0,627  0.781 
0.848  0.824 
0.322  0.221 
0.723  0.671 
0.561  0.675 
0,731  0.743 
0.317  0.197 
0.654  0.624 
0.512  0.605 
0.661  0.693 
0.298  0.179 
0.616  0,594 
0.483  0.559 
0.623  0.661 
0.285  0.164 
0.594  0.573 
0.467  0.529 
0.602  0.641 
0,277  0.154 
0.581  0.558 
0.457  0.509 
0.588  0.626 
0.272  0.147 
0.572  0.548 
0.450  0.494 
0.579  0.616 
0.268  0.142 
0.566  0.540 
0.445  0.484 
0.573  0.609 
0.266  0.138 
0,561  0.534 
0.441  0.477 
0.568  0.604 
0.264  0.135 
0.542  0.506 
0.427  0.443 
0.549  0.579 
0.256  0.121 
0.942  0.713 
0.944  0.887 
0.944  0.887 
0.928  0.241 
0.774  0.642 
0.780  0.765 
0.781  0.767 
0.727  0.244 
0.682  0.597 
0.688  0.707 
0.690  0.714 
0.625  0.244 
0.639  0.567 
0.645  0.673 
0.647  0.685 
0.579  0.240 
0.617  0.545 
0.623  0.653 
0.625  0.669 
0.556  0.235 
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8  3 

2500  2 

8  4 

2500  2 

9  1 

2500  2 

9  2 

2500  2 

9  3 

2500  2 

9  4 

2500  2 

10  1 

0.455  0.521 
0.565  0.643 
0.565  0.668 
0.143  0.267 
0.450  0.510 
0.558  0.634 
0.558  0.661 
0.140  0.262 
0.446  0.503 
0.553  0.627 
0.553  0.657 
0.138  0.258 
0.443  0.498 
0.550  0.623 
0.550  0.654 
0.137  0.255 
0.442  0.494 
0,548  0.620 
0.548  0.651 
0.136  0.253 
0.434  0.477 
0.537  0.605 
0.537  0.640 
0.132  0.243 
0.797  0.873 
0.829  0.881 
0.879  0.916 
0.039  0.371 
0.687  0.759 
0.746  0.778 
0.784  0.824 
0.081  0.268 
0.587  0.675 
0.628  0.668 
0.670  0.744 
0.086  0.218 
0.530  0.618 
0.562  0.588 
0.605  0.687 
0.083  0.188 
0.500  0.578 
0.527  0.535 
0.570  0.647 
0.081  0.169 
0.483  0.551 
0.507  0.500 
0.550  0.620 
0.079  0.156 
0.472  0.532 
0.495  0.476 
0.538  0.600 
0.078  0.148 
0.465  0.519 
0.487  0.460 
0.530  0.586 
0.078  0.142 
0.460  0.510 
0.481  0.448 
0.524  0.576 
0.077  0.138 
0.457  0.503 


0.592  0.536 
0.693  0.675 
0.728  0.690 
0.297  0.165 
0.577  0.523 
0,683  0.671 
0.723  0.690 
0.289  0.167 
0.564  0.513 
0.677  0.668 
0.720  0.691 
0.282  0.167 
0.555  0.505 
0.673  0.667 
0.718  0,693 
0.277  0.167 
0.548  0.498 
0.670  0.667 
0.717  0.694 
0.273  0.166 
0.509  0.459 
0.660  0.669 
0.716  0.707 
0.251  0.158 
0.896  0.781 
0.936  0.853 
0,943  0.870 
0.578  0.083 
0.783  0.727 
0.811  0.778 
0.847  0.810 
0.366  0.167 
0.716  0.681 
0.701  0.690 
0.781  0.755 
0.286  0.182 
0.673  0.652 
0.627  0.627 
0.739  0.723 
0.245  0.177 
0.642  0.634 
0.575  0.584 
0.709  0.705 
0.218  0.167 
0.618  0.621 
0.539  0.555 
0.687  0.694 
0.200  0.159 
0.601  0.612 
0.513  0.536 
0.670  0.687 
0.187  0.152 
0.587  0.604 
0.495  0.522 
0.659  0.683 
0.178  0.147 
0.577  0.599 
0.482  0.513 
0.650  0.680 
0.172  0.143 
0.569  0.595 


0.572  0,622 
0.643  0.663 
0.679  0.691 
0.288  0.430 
0.557  0.609 
0.633  0.652 
0.674  0.683 
0.280  0.418 
0.546  0.600 
0.626  0.645 
0.671  0.677 
0.274  0.410 
0.538  0.594 
0.622  0.639 
0.669  0.673 
0.270  0.404 
0.531  0.589 
0.619  0.635 
0.669  0.670 
0.266  0.399 
0,494  0.566 
0.609  0.617 
0.669  0.656 
0.245  0.379 
0.831  0.937 
0.854  0.815 
0.905  0.959 
0.023  0.133 
0.761  0.829 
0.782  0.719 
0,833  0.858 
0.138  0.234 
0.703  0.737 
0.701  0.621 
0.768  0.770 
0.188  0.230 
0.666  0.675 
0.638  0.548 
0.726  0.709 
0.197  0.211 
0.638  0.631 
0.590  0.499 
0.698  0.667 
0,192  0.194 
0.617  0.601 
0.554  0.466 
0.677  0.637 
0.185  0.182 
0.600  0.580 
0.529  0.444 
0,661  0.617 
0.178  0.174 
0.588  0.566 
0.510  0.428 
0.650  0,603 
0.172  0.168 
0.578  0.555 
0.496  0.417 
0.641  0.592 
0.167  0.164 
0.570  0.547 


0.604  0.530 
0.610  0.640 
0.612  0.660 
0.542  0.229 
0.596  0.519 
0.602  0.632 
0.604  0.655 
0.534  0.225 
0.591  0.510 
0.597  0.627 
0.599  0.652 
0.529  0.221 
0.587  0.504 
0.594  0.623 
0.596  0.650 
0.525  0.218 
0.585  0.499 
0.591  0.621 
0.593  0.649 
0.522  0.216 
0.573  0.474 
0.580  0.612 
0.582  0.645 
0.511  0.204 
0.869  0.840 
0.483  0.872 
0.878  0.905 
0.142  0.249 
0.833  0.742 
0.614  0.776 
0.842  0.818 
0.320  0.213 
0.719  0.666 
0.551  0.671 
0.727  0.737 
0.316  0.191 
0.650  0.619 
0.503  0,601 
0.658  0,687 
0.296  0.173 
0.613  0.588 
0.475  0.555 
0.621  0.656 
0.284  0.159 
0.592  0.568 
0.459  0.525 
0.599  0.635 
0.276  0.150 
0.578  0.553 
0.449  0.504 
0.585  0.621 
0.271  0.143 
0.569  0.543 
0.443  0.490 
0.576  0.611 
0.267  0.137 
0.563  0.535 
0.438  0.480 
0.570  0.604 
0.265  0,134 
0.559  0.529 
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3000  2 

2  1 

3000  2 

2  2 

3000  2 

2  3 

3000  2 

2  4 

3000  2 

3  1 

3000  2 

3  2 

0.477  0.439 
0.520  0.569 
0.077  0.135 
0.441  0.470 
0.460  0.401 
0.502  0.535 
0.075  0.122 
0.582  0.745 
0.856  0.881 
0.856  0.881 
0.278  0.260 
0.542  0.645 
0.694  0.768 
0.694  0.770 
0.201  0.289 
0.491  0.593 
0.614  0.712 
0.614  0.722 
0.164  0.286 
0.464  0.557 
0.577  0.677 
0.577  0.694 
0.148  0.275 
0.450  0.533 
0.557  0.656 
0.557  0.677 
0.140  0.266 
0.442  0.518 
0.546  0.642 
0.546  0.667 
0.135  0.258 
0.436  0.508 
0.539  0.633 
0.539  0.660 
0.133  0.253 
0.433  0.500 
0.534  0.627 
0.534  0.656 
0.131  0.250 
0.431  0.495 
0.531  0.622 
0.531  0.652 
0.130  0.247 
0.429  0.491 
0.529  0.619 
0.529  0.650 
0.129  0.245 
0.421  0.474 
0.519  0.604 
0.519  0.639 
0.125  0.236 
0.788  0.869 
0.828  0.880 
0.874  0.914 
0.037  0.367 
0.673  0.755 
0.733  0.777 
0.770  0.822 
0.075  0.260 
0.572  0.672 
0.613  0.667 


0.472  0.506 
0.643  0.678 
0.167  0.140 
0.530  0.571 
0.428  0.478 
0.610  0.670 
0.144  0.125 
0.776  0.700 
0.907  0.879 
0.907  0.879 
0.257  0.001 
0.712  0.618 
0.812  0.754 
0.816  0.754 
0.308  0.053 
0.671  0.585 
0.765  0.705 
0.777  0.706 
0.320  0.113 
0.636  0.561 
0.730  0.679 
0.751  0.685 
0.315  0.145 
0.608  0.542 
0.707  0.665 
0.735  0.675 
0.305  0.160 
0.587  0.527 
0.691  0.657 
0.726  0.672 
0.296  0.165 
0.571  0.514 
0.682  0.653 
0.721  0.672 
0.288  0.167 
0.559  0.504 
0.676  0.651 
0.718  0.673 
0.281  0.167 
0.549  0.495 
0.671  0.650 
0.716  0.675 
0.276  0.167 
0.542  0.489 
0.669  0.649 
0.715  0.676 
0.272  0.166 
0.503  0.451 
0.659  0.653 
0.713  0.690 
0.249  0.158 
0.894  0.781 
0.935  0.853 
0.942  0.870 
0.569  0.083 
0.780  0.727 
0.809  0.777 
0.845  0.810 
0.360  0.167 
0.712  0.679 
0.700  0.687 


0.486  0.409 
0.635  0.584 
0.164  0.161 
0.533  0.511 
0.439  0.373 
0.603  0.548 
0.146  0.146 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.809 
0.774  0.812 
0.283  0.601 
0.641  0.711 
0.722  0.744 
0.733  0.755 
0.301  0.520 
0.613  0.668 
0.685  0.703 
0.705  0.721 
0.302  0.475 
0.590  0.639 
0.659  0.677 
0.688  0.701 
0.295  0.447 
0.571  0.620 
0.643  0.661 
0.678  0.688 
0.288  0.430 
0.557  0.607 
0.633  0.650 
0.673  0.680 
0.280  0.418 
0.546  0.598 
0.626  0.642 
0.670  0.674 
0.274  0.410 
0.537  0.591 
0.622  0.637 
0.669  0.670 
0.270  0.404 
0.530  0.586 
0.619  0.633 
0.668  0.667 
0.266  0.399 
0.494  0.564 
0.609  0.615 
0.668  0.653 
0.245  0.379 
0.831  0.933 
0.854  0.809 
0.904  0.955 
0.023  0.132 
0.759  0.825 
0.781  0.713 
0.832  0.855 
0.136  0.230 
0.702  0.734 
0.700  0.615 


0.435  0.472 
0.566  0.598 
0,263  0.131 
0.540  0.500 
0.420  0.439 
0.546  0.574 
0.255  0.118 
0.942  0.705 
0.944  0.882 
0.944  0.882 
0.928  0.231 
0.774  0.635 
0.779  0.758 
0.780  0.759 
0.727  0.237 
0.682  0.590 
0.688  0.699 
0.690  0.705 
0.625  0,239 
0.639  0.559 
0.645  0.665 
0.647  0.676 
0.579  0.235 
0.617  0.538 
0.623  0.644 
0.625  0.660 
0.556  0.230 
0.604  0.523 
0.610  0.631 
0.612  0.651 
0.542  0.225 
0.596  0.512 
0.602  0.623 
0.604  0.646 
0.534  0.221 
0.591  0.503 
0.597  0.618 
0.599  0.643 
0.529  0.217 
0.587  0.497 
0.593  0.615 
0.595  0.641 
0.525  0.214 
0,585  0.492 
0.591  0.612 
0.593  0.639 
0.522  0.212 
0.573  0.467 
0,579  0.603 
0.581  0.636 
0.511  0.200 
0.854  0.837 
0.440  0.871 
0.863  0.903 
0.141  0.245 
0.826  0.736 
0.594  0.772 
0.835  0.813 
0.317  0.208 
0.715  0.660 
0.538  0,665 
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0.654  0.742 
0.079  0.211 
0.517  0.614 
0.548  0.587 
0.590  0.685 
0.077  0.182 
0.487  0.575 
0.513  0.534 
0.555  0.645 
0.075  0.164 
0.470  0.548 
0.493  0.499 
0.536  0.617 
0.073  0.152 
0.460  0.529 
0.481  0.476 
0.523  0.598 
0.073  0.143 
0.453  0.516 
0.473  0.459 
0.515  0.584 
0.072  0.138 
0.448  0.507 
0.468  0.448 
0.510  0.574 
0.071  0.134 
0.445  0.500 
0.464  0.439 
0.506  0.567 
0.071  0.131 
0.430  0.467 
0.446  0.401 
0.489  0.533 
0.070  0.118 
0.503  0.738 
0.773  0.877 
0.773  0.877 
0.252  0.232 
0.440  0.640 
0.581  0.763 
0.581  0.765 
0.184  0.274 
0.389  0.587 
0.500  0.707 
0.500  0.716 
0.150  0.276 
0.365  0.551 
0.464  0.672 
0.464  0.688 
0.135  0.266 
0.352  0.527 
0.446  0.651 
0.446  0.672 
0.128  0.258 
0.344  0.512 
0.435  0.637 
0.435  0.661 
0.124  0.251 
0.340  0.502 
0.429  0.628 
0.429  0.654 


0.778  0.752 
0.282  0.182 
0.669  0.649 
0.625  0.623 
0.736  0.718 
0.241  0.177 
0.638  0.630 
0.573  0.579 
0.706  0.698 
0.215  0.167 
0.614  0.617 
0.537  0.550 
0.684  0.687 
0.198  0.159 
0.596  0.608 
0.512  0.530 
0.667  0.681 
0.185  0.152 
0.583  0.600 
0.494  0.517 
0.655  0.676 
0.176  0.147 
0.572  0.595 
0.480  0.508 
0.646  0.673 
0.170  0.143 
0.565  0.591 
0.471  0.501 
0.639  0.671 
0.165  0.140 
0.526  0.567 
0.426  0.473 
0.606  0.664 
0.142  0.125 
0.775  0.700 
0.907  0.879 
0.907  0.879 
0.254  0.001 
0.711  0.617 
0.812  0.752 
0.816  0.752 
0.305  0.053 
0.670  .0.583 
0.765  0.701 
0.777  0.703 
0.317  0.113 
0.634  0.559 
0.730  0.675 
0.751  0.680 
0.313  0.145 
0.606  0.540 
0.707  0.661 
0.735  0.671 
0.304  0.160 
0.585  0.524 
0.691  0.653 
0.725  0.667 
0.294  0.165 
0.569  0.512 
0.682  0.648 
0.720  0.667 


0.767  0.766 
0.186  0.226 
0.665  0.671 
0.637  0.543 
0.725  0.705 
0.195  0.207 
0.637  0.628 
0.588  0.494 
0.696  0.663 
0.191  0.191 
0.615  0.598 
0.553  0.461 
0.675  0.634 
0.183  0.179 
0.599  0.577 
0.527  0.439 
0.660  0.614 
0.176  0.171 
0.586  0.563 
0.509  0.424 
0.648  0.600 
0.171  0.166 
0.576  0.552 
0.495  0.413 
0.640  0.589 
0.166  0.161 
0.569  0.544 
0.485  0.405 
0.633  0.581 
0.163  0.158 
0.531  0.508 
0.438  0.369 
0.601  0.545 
0.145  0.144 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.809 
0.774  0.812 
0.283  0.601 
0.641  0.711 
0.722  0.744 
0.733  0.755 
0.301  0.520 
0.613  0.668 
0.685  0.703 
0.705  0.721 
0.302  0.475 
0.590  0.639 
0.659  0.677 
0.687  0.701 
0.295  0.447 
0.571  0.620 
0.643  0.661 
0.678  0.688 
0.288  0.430 
0.556  0.607 
0.633  0.650 
0.672  0.680 


0.723  0.731 
0.312  0.186 
0.647  0.613 
0.492  0.595 
0.654  0.681 
0.293  0.169 
0.610  0.582 
0.466  0.549 
0.617  0.649 
0.280  0.156 
0.588  0.562 
0.450  0.519 
0.596  0.629 
0.273  0.146 
0.575  0.547 
0.441  0.499 
0.582  0.614 
0.267  0.139 
0.566  0.537 
0.434  0.485 
0.573  0.604 
0.264  0.134 
0.560  0.529 
0.430  0.474 
0.567  0.597 
0.262  0.131 
0.556  0.523 
0.427  0.467 
0.563  0.592 
0.260  0.128 
0.537  0.495 
0.412  0.434 
0.544  0.567 
0.252  0.115 
0.942  0.682 
0.944  0.858 
0.944  0.858 
0.928  0.218 
0.774  0.605 
0.779  0.725 
0.780  0.727 
0.727  0.228 
0.682  0.561 
0.688  0.666 
0.689  0.672 
0.625  0.232 
0.639  0.530 
0.645  0.632 
0.647  0.643 
0.579  0.230 
0.617  0.509 
0.623  0.612 
0.624  0.628 
0.556  0.225 
0.604  0.494 
0.610  0.599 
0.612  0.619 
0.542  0.220 
0.596  0.483 
0.602  0.591 
0.604  0.614 
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0.121  0.246 
0.337  0.495 
0.425  0.622 
0.425  0.650 
0.120  0.243 
0.335  0.489 
0.422  0.617 
0.422  0.647 
0.119  0.241 
0.333  0.486 
0.420  0.614 
0.420  0.644 
0.118  0.239 
0.326  0.468 
0.411  0.599 
0.411  0.633 
0.114  0.230 
0.778  0.862 
0.823  0.874 
0.866  0.909 
0.036  0.334 
0.633  0.750 
0.693  0.773 
0.727  0.818 
0.067  0.243 
0.527  0.666 
0.565  0.663 
0.604  0.738 
0.071  0.200 
0.472  0.609 
0.499  0.584 
0.540  0.681 
0.069  0.174 
0.443  0.570 
0.465  0.531 
0.506  0.641 
0.067  0.157 
0.427  0.543 
0.446  0.496 
0.487  0.613 
0.066  0.145 
0.417  0.524 
0.434  0.473 
0.476  0.594 
0.065  0.138 
0.410  0.511 
0.427  0.457 
0.468  0.580 
0.065  0.133 
0.406  0.502 
0.421  0.445 
0.463  0.570 
0.064  0.129 
0.402  0.495 
0.418  0.436 
0.459  0.563 
0.064  0.126 
0.388  0.463 
0.401  0.398 
0.443  0.528 
0.063  0.114 


0.286  0.167 
0.556  0.501 
0.676  0.646 
0.717  0.668 
0.280  0.167 
0.547  0.493 
0.671  0.645 
0.715  0.670 
0.275  0.167 
0.539  0.487 
0.669  0.645 
0.714  0.671 
0.271  0.166 
0.500  0.449 
0.659  0.649 
0.712  0.685 
0.248  0.158 
0.893  0.780 
0.935  0.852 
0.941  0.870 
0.566  0.081 
0.779  0.726 
0.809  0.777 
0.844  0.809 
0.354  0.165 
0.710  0.678 
0.699  0.686 
0.777  0.750 
0.277  0.181 
0.666  0.647 
0.624  0.621 
0.734  0.715 
0.238  0.176 
0.634  0.628 
0.572  0.578 
0.703  0.696 
0.212  0.166 
0.610  0.615 
0.536  0.548 
0.680  0.685 
0.195  0.158 
0.592  0.606 
0.510  0.529 
0.664  0.678 
0.183  0.151 
0.579  0.598 
0.492  0.515 
0.652  0.673 
0.174  0.146 
0.569  0.593 
0.479  0.506 
0.643  0.670 
0.168  0.142 
0.561  0.589 
0.469  0.499 
0.636  0.668 
0.163  0.139 
0.522  0.565 
0.424  0.471 
0.603  0.661 
0.141  0.124 


0.280  0.418 
0.545  0.597 
0.626  0.642 
0.670  0.674 
0.274  0.410 
0.536  0.591 
0.622  0.637 
0.668  0.670 
0.270  0.404 
0.529  0.586 
0.619  0.633 
0.667  0.667 
0.266  0.399 
0.493  0.563 
0.609  0.615 
0.667  0.653 
0.245  0.379 
0.830  0.931 
0.854  0.808 
0.904  0.954 
0.023  0.132 
0.758  0.823 
0.778  0.710 
0.831  0.853 
0.134  0.230 
0.700  0.732 
0.697  0.612 
0.765  0.764 
0.183  0.225 
0.663  0.669 
0.634  0.540 
0.724  0.704 
0.192  0.206 
0.635  0.626 
0.586  0.491 
0.695  0.661 
0.188  0.190 
0.613  0.596 
0.550  0.458 
0.674  0.632 
0.180  0.178 
0.597  0.575 
0.525  0.437 
0.658  0.612 
0.174  0.170 
0.584  0.561 
0.506  0.421 
0.646  0.598 
0.168  0.164 
0.574  0.550 
0.493  0.411 
0.638  0.587 
0.164  0.160 
0.567  0.542 
0.483  0.403 
0.631  0.579 
0.160  0.157 
0.529  0.506 
0.436  0.367 
0.599  0.544 
0.143  0.143 


0.534  0.216 
0.591  0.475 
0.597  0.586 
0.599  0.611 
0.529  0.213 
0.587  0.468 
0.593  0.583 
0.595  0.609 
0.525  0.210 
0.585  0.464 
0.591  0.581 
0.592  0.607 
0.522  0.208 
0.573  0.439 
0.579  0.572 
0.581  0.604 
0.511  0.196 
0.839  0.832 
0.403  0.868 
0.847  0.899 
0.138  0.237 
0.817  0.723 
0.568  0.759 
0.825  0.800 
0.312  0.200 
0.708  0.645 
0.520  0.651 
0.716  0.716 
0.308  0.180 
0.641  0.598 
0.477  0.580 
0.649  0.665 
0.289  0.164 
0.605  0.568 
0.452  0.535 
0.612  0.634 
0.276  0.151 
0.584  0.547 
0.438  0.505 
0.591  0.613 
0.269  0.142 
0.571  0.533 
0.428  0.485 
0.578  0.599 
0.264  0.135 
0.562  0.523 
0.422  0.470 
0.569  0.589 
0.260  0.130 
0.556  0.515 
0.418  0.460 
0.563  0.582 
0.258  0.127 
0.552  0.509 
0.415  0.453 
0.559  0.577 
0.256  0.124 
0.533  0.481 
0.401  0.420 
0.540  0.552 
0.249  0.111 
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0.491  0.733 
0.758  0.865 
0.758  0.865 
0.240  0.211 
0.422  0.636 
0.560  0.755 
0.560  0.757 
0.174  0.259 
0.372  0.583 
0.480  0.700 
0.480  0.709 
0.141  0.264 
0;348  0.547 
0.445  0.666 
0.445  0.681 
0.127  0.256 
0.336  0.523 
0.428  0.644 
0.428  0.665 
0.120  0.249 
0.329  0.508 
0.418  0.631 
0.418  0.654 
0.116  0.243 
0.324  0.497 
0.411  0.622 
0.411  0.648 
0.114  0.238 
0.321  0.490 
0.407  0.616 
0.407  0.643 
0.112  0.235 
0.319  0.485 
0.405  0.611 
0.405  0.640 
0.111  0.233 
0.318  0.481 
0.403  0.608 
0.403  0.638 
0.111  0.231 
0.312  0.464 
0.394  0.593 
0.394  0.627 
0.107  0.223 
0.767  0.856 
0.817  0.870 
0.856  0.904 
0.033  0.308 
0.613  0.745 
0.674  0.770 
0.707  0.813 
0.060  0.228 
0.508  0.661 
0.547  0.660 
0.585  0.733 
0.065  0.190 
0.455  0.604 
0.482  0.581 
0.522  0.676 
0.063  0.166 
0.427  0.565 


0.770  0.700 
0.901  0.879 
0.901  0.879 
0.252  0.001 
0.706  0.616 
0.805  0.750 
0.809  0.750 
0.301  0.053 
0.665  0.581 
0.758  0.697 
0.770  0.698 
0.314  0.113 
0.629  0.556 
0.724  0.669 
0.744  0.674 
0.310  0.145 
0.601  0.536 
0.700  0.653 
0.728  0.663 
0.301  0.160 
0.580  0.521 
0.685  0.644 
0.719  0.659 
0.292  0.165 
0.564  0.508 
0.676  0.640 
0.713  0.659 
0.284  0.167 
0.551  0.498 
0.670  0.638 
0.710  0.659 
0.277  0.167 
0.542  0.489 
0.666  0.637 
0.709  0.661 
0.272  0.167 
0.535  0.483 
0.663  0.636 
0.708  0.662 
0.268  0.166 
0.496  0.445 
0.654  0.640 
0.706.  0.676 
0.246  0.158 
0.893  0.780 
0.934  0.852 
0.941  0.870 
0.565  0.080 
0.777  0.725 
0.806  0.776 
0.842  0.808 
0.352  0.164 
0.707  0.676 
0.695  0.684 
0.772  0.748 
0.275  0.180 
0.661  0.645 
0.619  0.619 
0.728  0.712 
0.236  0.175 
0.628  0.626 


0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.809 
0.774  0.812 
0.283  0.601 
0.641  0.711 
0.722  0.743 
0.733  0.754 
0.301  0.520 
0.613  0.667 
0.685  0.701 
0.704  0.719 
0.302  0.475 
0.589  0.638 
0.659  0.675 
0.687  0.698 
0.295  0.447 
0.570  0.619 
0.643  0.659 
0.677  0.685 
0.288  0.430 
0.556  0.606 
0.633  0.648 
0.672  0.677 
0.280  0.418 
0.544  0.597 
0.626  0.640 
0.669  0.671 
0.274  0.410 
0.535  0.590 
0.622  0.634 
0.667  0.667 
0.270  0.404 
0.528  0.585 
0.619  0.630 
0.666  0.664 
0.266  0.399 
0.492  0.563 
0.609  0.612 
0.666  0.649 
0.245  0.379 
0.829  0.928 
0.853  0.806 
0.903  0.952 
0.023  0.132 
0.757  0.820 
0.775  0.702 
0.830  0.850 
0.133  0.227 
0.699  0.728 
0.694  0.604 
0.764  0.761 
0.181  0.221 
0.661  0.666 
0.631  0.533 
0.722  0.700 
0.190  0.203 
0.633  0.623 


0.942  0.676 
0.944  0.850 
0.944  0.850 
0.927  0.210 
0.774  0.598 
0.779  0.716 
0.780  0.718 
0.725  0.222 
0.681  0.553 
0.688  0.657 
0.689  0.663 
0.623  0.227 
0.638  0.523 
0.645  0.623 
0.647  0.634 
0.577  0.225 
0.616  0.502 
0.623  0.603 
0.624  0.618 
0.554  0.220 
0.603  0.487 
0.610  0.590 
0.612  0.609 
0.540  0.216 
0.595  0.476 
0.602  0.583 
0.604  0.604 
0.532  0.212 
0.590  0.468 
0.597  0.578 
0.599  0.601 
0.527  0.208 
0.587  0.462 
0.593  0.574 
0.595  0.599 
0.523  0.206 
0.584  0.457 
0.590  0.572 
0.592  0.598 
0.521  0.204 
0.573  0.432 
0.579  0.564 
0.581  0.595 
0.509  0.192 
0.819  0.828 
0.349  0.866 
0.825  0.895 
0.137  0.231 
0.805  0.716 
0.537  0.752 
0.813  0.793 
0.309  0.195 
0.700  0.638 
0.498  0.643 
0.708  0.708 
0.305  0.176 
0.635  0.591 
0.460  0.573 
0.642  0.658 
0.286  0.160 
0.599  0.561 
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4000  252 
4000  253 
4000  254 
4000  2  61 
4000  2  62 
4000  2  63 
4000  2  64 
4000  271 
4000  272 
4000  273 
4000  274 
4000  281 
4000  282 
4000  283 
4000  284 
4000  291 
4000  292 
4000  293 
4000  294 
4000  2  10  1 
4000  2  10  2 
4000  2  10  3 
4000  2  10  4 
4000  2  11  1 
4000  2  11  2 
4000  2  11  3 
4000  2  11  4 


0.450  0.528 
0.490  0.636 
0.062  0.150 
0.412  0.538 
0.431  0.493 
0.472  0.608 
0.061  0.139 
0.402  0.520 
0.420  0.470 
0.460  0.589 
0.060  0.132 
0.396  0.507 
0.412  0.454 
0.453  0.575 
0.059  0.127 
0.391  0.498 
0.407  0.442 
0.448  0.565 
0.059  0.124 
0.388  0.491 
0.403  0.433 
0.444  0.558 
0.059  0.121 
0.375  0.459 
0.388  0.395 
0.428  0.524 
0.058  0.109 


0.567  0.575 
0.696  0.692 
0.211  0.166 
0.604  0.613 
0.530  0.545 
0.673  0.681 
0.194  0.157 
0.586  0.603 
0.504  0.526 
0.656  0.674 
0.181  0.151 
0.572  0.596 
0.486  0.512 
0.644  0.669 
0.173  0.146 
0.561  0.590 
0.473  0.503 
0.635  0.666 
0.166  0.142 
0.553  0.586 
0.463  0.496 
0.628  0.664 
0.162  0.139 
0.514  0.562 
0.418  0.468 
0.594  0.656 
0.139  0.124 


0.583  0.485 
0.693  0.658 
0.186  0.187 
0.612  0.593 
0.548  0.453 
0.672  0.628 
0.179  0.175 
0.595  0.572 
0.523  0.431 
0.656  0.608 
0.172  0.167 
0.582  0.558 
0.504  0.416 
0.645  0.594 
0.167  0.161 
0.572  0.547 
0.491  0.405 
0.636  0.584 
0.162  0.157 
0.565  0.540 
0.481  0.398 
0.629  0.576 
0.159  0.154 
0.527  0.504 
0.435  0.362 
0.597  0.540 
0.142  0.140 


0.437  0.528 
0.606  0.626 
0.274  0.148 
0.578  0.540 
0.423  0.498 
0.585  0.605 
0.266  0.139 
0.565  0.526 
0.414  0.478 
0.572  0.591 
0.262  0.132 
0.557  0.515 
0.409  0.464 
0.564  0.581 
0.258  0.127 
0.551  0.508 
0.405  0.454 
0.558  0.574 
0.256  0.124 
0.547  0.502 
0.402  0.446 
0.554  0.569 
0.254  0.121 
0.528  0.474 
0.389  0.414 
0.535  0.544 
0.247  0.109 


bprio 


*******  bprio  -  Blue  Weapon 


Selection  Table 
**★**★*★***♦ *** 


* 


*  * 


★  ★★ 


***★★* 


★ 


*  Firer 

*  Unit 

*  Type 

Tgt 

Unit 

Type 

Range 

Band 

Num 

Min 

Range 

Max 

Range 

Priority 

'BTNK' 

' RTNK' 

1 

0 

3500 

1 

2 

3 

2 

3500 

5000 

1 

2 

3 

it  — . 

3 

5000 

6000 

1 

2 

3 

'BTNK' 

•BAPC 

1 

0 

3500 

1 

2 

3 

2 

3500 

5000 

1 

2 

3 

3 

5000 

6000 

1 

3 


Weapon 

*BKE1’ 

•NULL* 

'NULL' 

'NULL' 

'NXn.L' 

'NULL' 

'NULL' 

'NULL' 

'NULL' 

'BKEl' 

•NULL' 

'NULL' 

'NULL' 

'NULL' 

'NULL' 

'NXJLL' 

'NULL' 

'NULL' 
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bseos 


**********************bsens. ******  ************ 

’ BTNK* 

’THERMAL’ 

'TWENTY* 

—  NFOV 

0.02 
0.4 
1.0 
6.0 

—  WFOV 

0.02 
0.4 
0.3 
1.4 

—  Horizontal  FOS, 

32.0 

—  Horizontal  NFOV,  Vertical  NFOV 

2.4  3  ® 

—  Horizontal  WFOV,  Vertical  WFOV 

8.4  16.8 

—  NFOV  Magnification,  WFOV  Magnification 

1.0  1.0 

—  NFOV  Stat  Acq  Level,  NFOV  Mov  Acq  Level 


0.3 

0 . 5 

0.04 

0.6 

0.05 

1.0 

0.06 

1.5 

0.07 

2.0 

0.08 

3.0 

0.10 

4.2 

0.15 

6.0 

0.23 

9.0 

1.4 

6.5 

1.9 

7.0 

2.3 

7.4 

3.0 

7.8 

3.5 

8.2 

4.0 

8.6 

4.5 

8.8 

5 . 0 
8.9 

5.5 

9.0 

0 . 3 

0.04 

0.05 

0.06 

0.07 

0.08 

0.10 

0.15 

0.23 

0.5 

0.4 

1.6 

0.6 

0.5 

1.8 

1.0 

0.6 

2.0 

1.5 

0.7 

2.2 

2.0 

0.8 

2.4 

3.0 

0.9 

2.6 

4.2 

1.0 

2.8 

6.0 

1.1 

3.0 

9.0 

1.2 

3.2 

Vertical  FOS 
12.0 


4.0 


4.0 


-  WFOV  Stat  Acq  Level,  WFOV  Mov  Acq  Level 


1.5 


1.0 


—  N(dets),  pfal3e(HD),  pfalseiFE) 

1  0.0  0.0 

—  pinpoint  probabilities 
'RKEl'  0.03 

'RMIl'  0.03 
'FMI2'  0.03 
'END' 


bunit 


*********************  blue  army  * 
********************************* 
*  unit  type  exposure  loc 
'BTNK'  4  'Defender'  'FE'  4000. 


vehicle  weapl  weap2 
'BTNK'  'BKEl'  'NULL'  ' 


weap3  sensor 
NULL'  'BTNK' 


byeh  , 

********************************************* 

'BTNK' 

Turret  Dimensions;  H,  W,  FL,  BL 

0.7  1.3  2.0  2.0 

Hull  Dimensions;  H,  W,  FL,  BL 

1.4  1.75  3.3  3.3 


Target  Acquisition 

variables; 

0.3 

0.6 

Opt  cont 

0.2 

0.3 

Th  cont 

0.8 

3.0 

Char  Dim 

20.0 

40.0 

Radar  Cross  Section 

99 


Movement:  Speed,  Accel,  Decel,  Pausedf 
3.333  1-000  2.000  0 
Times  to  Leave:  Break  Los,  Empty,  F-killed 
10.00  30.00  130.00 

Act  Prot:  Arc,  Prob  Det, 


0.0 

Smoke  Grenades:  Ngrnd,  Prob,  Smokes, Durat 
0  0.00  0.00  0.00  0.00  0.00  0.00 
Laser  Warning  Inputs:  If-lwr  pop-smk  engage 
F  0.0  F  F  F  0.0  0.0 


hide 


#Fovs  Tsearch 


bweap 

******************************************* 

®Sap:  Kind, fire^x,nrd3, halt, tact,nrpt,lrf,xlo,rxnc 

values  by  range:p3en3e,tof,tfir3t,tfix,reliab 

8*0-0  ,  «  on  -y  A 

0.2  0.4  0.7  1,0  1.4  1.8  2.0  2.4 

6.0  7.0  8.0  9.0  10.0  11.0  12.0  13.0 

8*0.0 
8*. 99 

Jockey:  ifpop,  ntfjoc,  timjoc 
0  0  30.0 

Times :  tmedin,  tmin 

10.0  0.0 

Rof,  nrpb 

1.0  1 

Missile :  if dis , nipods , ntgts , trelod, pabtsm, pabtterr 
0  0  0  0.0  0.00  0.00 

Multiple:  ifmult,tmult,nimilt,can  reload 
0  0.0  0  0 


game 


red  attack 
A1  Mafraq 
frontal 

10.0  0.39  0.24 
0  0  2  0  0  1  0 
33*0 
1050. 

60.  500. 

10000  11111111 
1  5.0 

95.  .05 


*  scenario  description:  red,  blue,  meeting  ..v,-.. 

*terrain  specification :hunf eld, peine, e3chen,almafraqother 

♦attack  distribution 

*visibility  range,  optical  s  thermal  attenuatxons 
♦output  control  flags 


♦  maximum  battle  time 

*  output  increments:  time,  range 

♦nreps,  initial  seed  ^ 

*pinpoint  restriction:  0-none,  1-pxnfinxty; 
*conf  level,  rel  width 


ID-call 


raccl 


■RKEl’ 


8  ranges  . 

*  STATIONARY  VS  STATIONARY  Ist  Round 

*  fix  bias  var  bias  ran  err 


*  rg  (m)  H 

V 

H 

V 

H 

V 

500  .000 

.000 

.000 

.000 

2.00 

2.00 

1000  .000 

.000 

.000 

.000 

1.00 

1.00 

1500  .000 

.000 

.000 

.000 

.700 

.700 

h/h 

ran  err 
H  V 
2.00  2.00 
1.00  1.00 
.700  ,700 


h/lm 
ran  err 
H  V 
.4,00  2.00 
1.00  1.00 
.700  .700 


h/sm 
ran  err 
H  V 
2.00  2.00 
1.00  1.00 
.700  .700 


100 


2000 

.000  .000  . 

000  .000 

2500 

.000  .000  . 

000  .000 

3000 

.000  .000  . 

000  .000 

3500 

.000  .000  . 

000  .000 

4000 

.000  .000  . 

000  .000 

*  STATIONARY 

V3  MOVING 

TARGET  - 

★ 

fixed  bias 

*  rg  (ra) 

H 

V 

500 

.000 

.000 

1000 

.000 

.000 

1500 

.000 

.000 

2000 

.000 

.000 

5000 

.000 

.000 

3000 

.000 

.000 

3500 

.000 

.000 

4000 

.000 

.000 

**  30  DEG 

500 

.000 

.000 

1000 

.000 

.000 

1500 

.000 

.000 

2000 

.000 

.000 

5000 

.000 

.000 

3000 

.000 

.000 

35  00 

.000 

.000 

4000 

.000 

.000 

**60  DEG 

500 

.000 

.000 

1000 

.000 

.000 

1500 

.000 

.000 

2000 

.000 

.000 

5000 

.000 

.000 

3000 

.000 

.000 

3500 

.000 

.000 

4000 

.000 

.000 

**  90  DEG 

500 

.000 

.000 

1000 

.000 

.000 

1500 

.000 

,000 

2000 

.000 

.000 

5000 

.000 

.000 

3000 

.000 

.000 

3500 

.000 

.000 

4000 

,000 

.000 

*  MOVING  vs 

STATIONARY 

TARGET 

500 

.000 

.000 

1000 

.000 

.000 

1500 

.000 

.000 

2000 

.000 

.000 

5000 

.000 

.000 

3000 

.000 

.000 

3500 

.000 

.000 

4000 

.000 

.000 

.500 

,500 

.500 

.500 

.500 

.500 

,500 

.500 

.500 

.500 

.500 

,500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

0  deg 

,  30, 

60  90 

total  error 
H  V 


2.00 

2.00 

1.00 

1.00 

.700 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

2.00 

2.00 

1.00 

1.00 

.700 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

2.00 

2.00 

1.00 

1.00 

.700 

.500 

.500 

.500 

.500 

,500 

.500 

.500 

.500 

.500 

.500 

.500 

2.00 

2.00 

1.00 

1.00 

.700 

,500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

,500 

2,00 

2.00 

1.00 

1.00 

.700 

,500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

500 

.500 

.500 

500 

.500 

.500 

500 

.500 

.500 

500 

.500 

.500 

500 

.500 

.500 

racc2 
8  ranges 

*  STATIONARY  vs  STATIONARY  1st  Roimd 

*  fix  bias  var  bias  ran  err 

*  rg  (m)  H  V  H  V  H  V 


h/h  h/lm  h/sm 

ran  err  ran  err  ran  err 

H  V  H  V  H  V 


101 


ir 


* 


500  .000  .000  .000  .000  2.20  2.20 

1000  .000  .000  .000  .000  1.20  1.20 

1500  .000  .000  .000  .000  .720  .720 

2000  .000  .000  .000  .000  .520  .520 

2500  .000  .000  .000  .000  .520  .520 

3000  .000  .000  .000  .000  .520  .520 

3500  .000  .000  .000  .000  .520  .520 

4000  .000  .000  .000  .000  .520  .520 

STATIONARY  V3  MOVING  TARGET  -  0  deg,  30 
fixed  bias 


rg  (m) 

H 

500 

.000 

1000 

.000 

1500 

.000 

2000 

.000 

5000 

.000 

3000 

.000 

3500 

.000 

4000 

.000 

V 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 


2.20 

2.20 

2.20 

1,20 

1.20 

1.20 

.720 

.720 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

,  60  90 

total 

error 

H 

V 

2,20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

,520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20  2.20  2.20 
1.20  1.20  1.20 
.720  .720  .720 
.520  .520  .520 
.520  .520  .520 
.520  .520  .520 
.520  .520  .520 
.520  .520  .520 


**30  DEG 

500 

.000 

1000 

.000 

1500 

.000 

2000 

.000 

5000 

.000 

3000 

.000 

3500 

.000 

4000 

,000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 


2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

**  60  DEG 
500 
1000 
1500 
2000 
5000 
3000 
3500 
4000 
**  90  DEG 
500 
1000 
1500 
2000 
5000 
3000 
3500 
4000 

♦  MOVING  vs 
500 
1000 
1500 
2000 
5000 
3000 
3500 
4000 


000 

.000 

000 

,000 

000 

.000 

000 

.000 

000 

.000 

000 

.000 

000 

.000 

000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

,000 

.000 

STATIONARY 

TARGET 

,000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

,520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20 

2.20 

1.20 

1,20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

rsccS 

*RMI2’ 

8  ranges 

102 


*  STATIONARY 

* 

*  rg  (m) 

500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 

*  STATIONARY 


V3  STATIONARY  l3t 
fix  bias  var  bias 

H  V  H  V 
.000  .000  .000  .000 
.000  .000  .000  .000 
.000  .000  .000  .000 
.000  .000  .000  .000 
.000  .000  .000  .000 
.000  .000  .000  .000 
.000  -000  .000  .000 
.000  .000  .000  .000 
vs  MOVING  TARGET  - 
fixed  bias 


Round 
ran  err 
H  V 
2.20  2.20 
1.20  1.20 
.720  .720 
.520  .520 
.520  .520 
.520  .520 
.520  .520 
.520  .520 
0  deg,  30 


*  rg  (m)  H  V 

500  . 000  -  000 

1000  .000  .000 

1500  .000  .000 

2000  .000  .000 

5000  . 000  . 000 

3000  .000  .000 

3500  .000  .000 

4000  .000  .000 

**  30  DEG 

500  .000  .000 

1000  .000  .000 

1500  .000  .000 

2000  .000  .000 

5000  .000  .000 

3000  .000  .000 

3500  .000  .000 

4000  -000  .000 

**60  DEG 

500  .000  .000 

1000  .000  .000 

1500  .000  .000 

2000  .000  .000 

5000  .000  .000 

3000  .000  .000 

3500  .000  .000 

4000  .000  .000 

**90  DEG 

500  .000  .000 

1000  .000  .000 

1500  .000  .000 

2000  .000  .000 

5000  .000  .000 

3000  .000  .000 

3500  .000  .000 

4000  .000  .000 

*  MOVING  vs  STATIONARY  TARGET 
500  .000  .000 

1000  .000  .000 

1500  .000  .000 

2000  .000  .000 

5000  .000  .000 

3000  .000  .000 

3500  .000  .000 

4000  .000  .000 


h/h  h/lm  h/sra 

ran  err  ran  err  ran  err 

H  V  H  V  H  V 

2.20  2.20  2.20  2.20  2.20  2.20 
1.20  1.20  1.20  1.20  1.20  1.20 
.720  .720  .720  .720  .720  -720 
.520  .520  .520  -520  .520  .520 
.520  .520  .520  .520  .520  .520 
.520  .520  .520  .520  .520  .520 
.520  .520  .520  .520  .520  .520 
.520  .520  .520  .520  .520  .520 


,  60  90 

total 

error 

H 

V 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

2.20 

2.20 

1.20 

1.20 

.720 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

.520 

rarmy 
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****★***★★******♦*** 
*  Red  Army  file 
Priority  of  targets 
2 

Communication: 


Decoys:  VEH  Name 

’NULL* 

Artillery:  if  artillery 
0 


************** 

Time  to  go  back  Nbump 

60.0  2 

if  commo  pcomm  tcomm 

0  0.0  0.0 

Nflash  T-flash  R-flash 
0  0.0  0.0 


Tbump 

30.0 

tsearch 

0.0 


rpkl 


**  rJcvb.iua 
•rkei*  *BTNK* 

1  0 

Generic 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


(Unclassified) 
111  0.645 


1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 
4 
4 

4 

5 
5 
5 

5 

6 
6 
6 
6 
7 
7 
7 

7 

8 
8 
8 
8 
9 
9 
9 
9 

10 

10 

10 

10 

11 

11 


0.895 

0.895 

0.414 

0.614 

0.749 

0.749 

0.388 

0.559 

0.666 

0.666 

0.349 

0.529 

0.626 

0.626 

0.330 

0.513 

0.605 

0.605 

0.319 

0.504 

0.593 

0.593 

0.313 

0.498 

0.585 

0.585 

0.309 

0.494 

0.580 

0.581 

0.306 

0.492 

0.577 

0.577 

0.304 

0.490 

0.574 

0.575 

0.303 

0.481 

0.564 


PK  data 
0.774  0.784 
0.911  0.907 
0.911  0.907 


0.345 

0.677 

0.785 


0.289 

0.720 

0.812 


0.788  0.817 
0.348  0.323 
0.624  0.685 
0.728  0.768 
0.738  0.781 
0.330  0.331 
0.587  0.654 
0.693  0.734 
0.711  0.757 
0.312  0.324 
0.563  0.629 
0.671  0.711 


0.694 

0.298 


0.742 

0.313 


0.547  0.609 
0.657  0.696 
0.684  0.734 
0.289  0.303 
0.537  0.593 
0.647  0.687 
0.678  0.729 
0.282  0.294 
0.529  0.581 
0.641  0.681 
0.673  0.727 
0.278  0.287 
0.524  0.572 
0.636  0.677 
0.670  0.725 
0.275  0.282 
0,520  0,565 
0.633  0.674 
0,667  0.724 
0.272  0.278 
0.502  0.526 
0.618  0.664 


700  0. 
880  0. 
880  0. 
001  0, 
625  0. 
764  0. 
764  0. 
053  0. 
600  0. 

732  0. 

733  0. 
113  0, 
580 
715 
721 
145 
562 
704 
715 
160 
547 
697 
714 
165 
,535 
693 

.714 
.167 
.525 
.691 
.715 
.167 
.517 
.690 
.717 
.167 
510 
.689 
.718 
.166 
.471 
.690 


0, 

0, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


742  0 
880  0. 
880  0. 
226  0. 
672  0. 
770  0. 
774  0. 
283  0. 
642  0. 
722  0. 
734  0. 
301  0. 
.615  0. 
.685 
.707 
.302 
.592 
.660 
.691 
.295 
.574 
.644 
.682 
.288 
,560 
.634 
.678 
.280 
.549 
.628 
.676 
274 
.541 
.624 
.674 
.270 
.534 
.621 
.674 
.266 
.498 
,611 


917  0. 

934  0. 

935  0. 
829  0. 
777  0. 
810  0. 
814  0. 
601  0. 
713  0. 
747  0. 
759  0. 
520  0. 
671  0. 

707 
727 
475 
643 
682 

708 
447 
624 
666 
.696 
.430 
.611 
.655 
.688 
.418 
.602 

648 
.682 
.410 
.596 
.642 
.678 
404 
.591 
.638 
.675 
.399 
.569 
.621 


942  0.730 
944  0.898 
944  0.898 
928  0.293 
774  0.664 

780  0.778 

781  0.780 
727  0.304 
682  0.621 
688  0.721 
690  0.729 
625  0.301 
639  0.591 
645  0.688 
647  0,701 
579  0.295 
617  0.570 
623  0.668 
625  0.686 
556  0.288 
,604  0,555 
,610  0,655 
,612  0,677 
.542  0,281 
.596  0,544 
,602  0.647 
.605  0.672 
,534  0.276 
,591  0.535 
.597  0.642 

599  0.669 
.529  0.272 
587  0.529 
.594  0.638 
.596  0.667 
.525  0.269 
.585  0.524 
.591  0.636 
.593  0.666 
522  0.267 
.574  0.498 
.580  0.626 
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0  1  11  3 

0  1  11  4 

0  2 

1  1 

0  2 

1  2 

0  2 

1  3 

0  2 

1  4 

0  2 

2  1 

0  2 

2  2 

0  2 

2  3 

0  2 

2  4 

0  2 

3  1 

0  2 

3  2 

0  2 

3  3 

0  2 

3  4 

0  2 

4  1 

0  2 

4  2 

0  2 

4  3 

0  2 

4  4 

0  2 

5  1 

0  2 

5  2 

0  2 

5  3 

0  2 

5  4 

0  2 

6  1 

0  2 

6  2 

0  2 

6  3 

0  2 

6  4 

0  2 

7  1 

0  2 

7  2 

0  2 

7  3 

0  2 

7  4 

0  2 

8  1 

0  2 

8  2 

0  2 

8  3 

0  2 

8  4 

0  2 

9  1 

0  2 

9  2 

0  2 

9  3 

0  2 

9  4 

0  2 

10  1 

0  2 

10  2 

0  2 

10  3 

0  2 

10  4 

0  2 

11  1 

0  2 

11  2 

0  2 

11  3 

0  2 

11  4 

500  1 

1  1 

500  1 

1  2 

500  1 

1  3 

500  1 

1  4 

500  1 

2  1 

500  1 

2  2 

500  1 

2  3 

500  1 

2  4 

500  1 

3  1 

500  1 

3  2 

500  1 

3  3 

500  1 

3  4 

500  1 

4  1 

500  1 

4  2 

500  1 

4  3 

0.564  0.657  0.724  0.730 
0.298  0.261  0.255  0.158 
0.841  0.910  0.900  0.790 
0.847  0.906  0.939  0.862 
0.912  0.948  0.945  0.879 
0.065  0.434  0.595  0.087 
0.740  0.787  0.791  0.735 
0.771  0.794  0.816  0.789 
0.820  0.845  0.852  0.820 
0.183  0.313  0.389  0.173 
0.634  0.700  0.728  0.691 
0.652  0.679  0.707  0.703 
0.700  0.762  0.788  0.767 
0.195  0.250  0.303  0.188 
0.574  0.642  0.688  0.663 
0.584  0.598  0.633  0.640 
0.632  0.705  0.749  0.737 
0.188  0.212  0.258  0.182 
0.541  0.601  0.658  0.645 
0.548  0.544  0.582  0.597 
0.596  0.664  0.721  0.720 
0.183  0.189  0.230  0.172 
0.522  0.573  0.636  0.633 
0.527  0.508  0.546  0.568 
0.575  0.636  0.701  0.710 
0.179  0.174  0.210  0.163 
0.511  0.554  0.619  0.624 
0.514  0.484  0.520  0.548 
0.562  0.616  0.685  0.703 
0.176  0.165  0.197  0.156 
0.503  0.540  0.606  0.617 
0.506  0.467  0.502  0.535 
0.553  0.602  0.674  0.699 
0.174  0.158  0.187  0.150 
0.498  0.530  0.597  0.611 
0.500  0.455  0.489  0.525 
0.547  0.592  0.666  0.696 
0.173  0.153  0.180  0.146 
0.494  0.523  0.589  0.607 
0.496  0.447  0.480  0.518 
0.543  0.584  0.659  0.694 
0.172  0.150  0.175  0.143 
0.478  0.489  0.551  0.584 
0.478  0.407  0.435  0.489 
0.525  0.549  0.628  0.687 
0.168  0.135  0.151  0.127 
0.640  0.773  0.783  0.700 
0.894  0.908  0.907  0.880 
0.894  0.908  0.907  0.880 
0.394  0.340  0.282  0.001 
0.604  0.676  0.718  0.625 
0.747  0.783  0.812  0.764 
0.747  0.786  0.816  0.764 
0.349  0.345  0.320  0.053 
0.548  0.622  0.683  0.600 
0.664  0.725  0.767  0.732 
0.664  0.736  0.780  0.733 
0.310  0.328  0.328  0.113 
0.519  0.585  0.651  0.580 
0.624  0.690  0.733  0.715 
0.624  0.708  0.755  0.721 


0.675  0.662  0.582  0.662 
0.245  0.379  0.511  0.253 
0.835  0.948  0.907  0.863 
0.855  0.837  0.547  0.885 
0.907  0.966  0.915  0.923 
0.024  0.134  0.144  0.273 
0.765  0.838  0.855  0.766 
0.788  0.737  0.661  0.790 
0.836  0.866  0.863  0.835 
0.142  0.243  0.326  0.257 
0.708  0.747  0.734  0.689 
0.708  0.635  0.586  0.684 
0.771  0.778  0.741  0.754 
0.194  0.240  0.321  0.233 
0.671  0.684  0.663  0.642 
0.645  0.561  0.532  0.613 
0.731  0.718  0.670  0.704 
0.202  0.221  0.301  0.212 
0.644  0.640  0.624  0.611 
0.596  0.510  0.502  0.567 
0.703  0.676  0.631  0.673 
0.197  0.204  0.288  0.196 
0.623  0.610  0.602  0.590 
0.560  0.477  0.484  0.536 
0.683  0.647  0.608  0.652 
0.189  0.191  0.280  0.184 
0.607  0.589  0.588  0.575 
0.534  0.454  0.474  0.516 
0.668  0.626  0.595  0.638 
0.182  0.182  0.274  0.176 
0.594  0.575  0.579  0.565 
0.515  0.438  0.466  0.501 
0.657  0.612  0.585  0.628 
0.176  0.176  0.271  0.170 
0.585  0.564  0.572  0.557 
0.501  0.427  0.461  0.491 
0.648  0.601  0.579  0.621 
0.171  0.172  0.268  0.166 
0.577  0.556  0.568  0.551 
0.491  0.419  0.458  0.483 
0.642  0.594  0.575  0.615 
0.168  0.169  0.267  0.163 
0.540  0.519  0.548  0.522 
0.443  0.381  0.442  0.449 
0.611  0.557  0.555  0.591 
0.149  0.153  0.259  0.148 
0.742  0.917  0.942  0.728 
0.880  0.934  0.944  0.897 
0.880  0.935  0.944  0.898 
0.226  0.829  0.928  0.286 
0.672  0.777  0.774  0.660 
0.770  0.810  0.780  0.777 
0.774  0.814  0.781  0.779 
0.283  0.601  0.727  0.292 
0.642  0.713  0.682  0.617 
0.722  0.747  0.688  0.720 
0.734  0.759  0.690  0.727 
0.301  0.520  0.625  0.289 
0.615  0.671  0.639  0.587 
0.685  0.707  0.645  0.687 
0.707  0.726  0.647  0.699 
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500  1  44  0.291  0.310  0.322 

SOO  151  0.503  0.561  0.625 

500  1  52  0.603  0.668  0.710 

500  1  53  0.603  0.691  0.740 

500  154  0.281  0.297  0.311 

500  1  61  0.494  0.545  0.605 

500  162  0.591  0.654  0.695 

500  1  63  0.591  0.681  0.732 

500  1  64  0.275  0.288  0.301 

500  171  0.488  0.534  0.589 

500  1  72  0.584  0.644  0.685 

500  1  73  0.584  0.674  0.727 

500  1  74  0.271  0.281  0.293 

500  181  0.484  0.527  0.577 

500  1  82  0.579  0.638  0.679 

500  1  83  0.579  0.670  0.724 

500  1  84  0.269  0.277  0.286 

500  1  91  0.482  0.521  0.568 

500  1  92  0.575  0.634  0.675 

500  1  93  0.576  0.667  0.723 

500  1  94  0.267  0.273  0.281 

500  1  10  1  0.480  0.517  0.561 

500  1  10  2  0.573  0.630  0.672 

500  1  10  3  0.573  0.664  0.722 

500  1  10  4  0.266  0.271  0.276 

500  1  11  1  0.472  0.499  0.522 

500  1  11  2  0.562  0.615  0.662 

500  1  11  3  0.562  0.653  0.721 

500  1  11  4  0.261  0.260  0.254 

500  211  0.836  0.906  0.899 

500  2  12  0.846  0.904  0.938 

500  2  13  0.908  0.944  0.944 

500  2  14  0.061  0.429  0.591 

500  2  21  0.731  0.784  0.788 

500  2  22  0.769  0.792  0.814 

500  2  23  0.816  0.843  0.850 

500  2  24  0.162  0.307  0.384 

500  2  31  0.626  0.697  0.724 

500  2  32  0.650  0.678  0.704 

500  2  33  0.697  0.760  0.786 

500  2  34  0.172  0.246  0.300 

500  2  41  0.566  0.639  0.684 

500  2  42  0.582  0.597  0.631 

500  2  43  0.629  0.702  0.746 

500  244  0.166  0.210  0.256 

500  251  0.534  0.598  0.655 

500  2  52  0.546  0.542  0.580 

500  2  53  0.593  0.661  0.718 

500  2  54  0.161  0.187  0.228 

500  2  61  0.515  0.570  0.632 

500  2  62  0.525  0.507  0.544 

500  2  63  0.572  0.633  0.697 

500  2  64  0.157  0.172  0.208 

500  2  71  0.504  0.551  0.615 

500  272  0.513  0.483  0.519 

500  2  73  0.559  0.613  0.682 

500  2  74  0.155  0.163  0.195 

500  2  81  0.496  0.537  0.603 

500  2  82  0.504  0.466  0.501 

SOO  2  83  0.551  0.600  0.671 

500  2  84  0.153  0.156  0.186 


0.145  0.302  0.475  0.579  0.283 
0.562  0.592  0.642  0.617  0.566 
0.704  0.660  0.682  0.623  0.666 
0.715  0.691  0.707  0.625  0.684 
0.160  0.295  0.447  0.556  0.276 
0.547  0.574  0.624  0.604  0.551 
0.697  0.644  0.666  0.610  0.654 
0.714  0.682  0.695  0.612  0.675 
0.165  0.288  0.430  0.542  0.270 
0.535  0.560  0.611  0.596  0.539 
0.693  0.634  0.655  0.602  0.646 
0.714  0.677  0.687  0.604  0.670 
0.167  0.280  0.418  0.534  0.265 
0.525  0.549  0.602  0.591  0.531 
0.691  0.628  0.648  0.597  0.640 
0.715  0.675  0.682  0.599  0.667 
0.167  0.274  0.410  0.529  0.261 
0.516  0.540  0.595  0.587  0.525 
0.690  0.624  0.642  0.594  0.637 
0.717  0.674  0.678  0.596  0.665 
0.167  0.270  0.404  0.525  0.258 
0.510  0.533  0.591  0.585  0.520 
0.689  0.621  0.638  0.591  0.634 
0.718  0.673  0.675  0.593  0.664 
0.166  0.266  0.399  0.522  0.256 
0.471  0.498  0.568  0.574  0.494 
0.690  0.611  0.621  0.580  0.625 
0.730  0.674  0.662  0.582  0.660 
0.158  0.245  0.379  0.511  0.243 
0.790  0.834  0.947  0.898  0.860 
0.862  0.854  0.836  0.526  0.884 
0.879  0.906  0.965  0.907  0.921 
0.087  0.024  0.134  0.144  0.270 
0.735  0.764  0.837  0.851  0.762 
0.787  0.787  0.734  0.650  0.789 
0.819  0.836  0.864  0.859  0.833 
0.171  0.142  0.242  0.325  0.248 
0.690  0.707  0.745  0.731  0.685 
0.701  0.707  0.633  0.579  0.682 
0.766  0.771  0.777  0.739  0.752 
0.186  0.193  0.239  0.320  0.225 
0.662  0.670  0.683  0.660  0.638 
0.638  0.644  0.559  0.527  0.611 
0.736  0.730  0.717  0.667  0.702 
0.180  0.202  0.220  0.300  0.204 
0.644  0.643  0.639  0.622  0.607 
0.596  0.595  0.509  0.497  0.565 
0.718  0.702  0.674  0.629  0.670 
0.170  0.196  0.203  0.287  0.188 
0.631  0.622  0.609  0.600  0.586 
0.566  0.559  0.475  0.480  0.535 
0.708  0.682  0.645  0.607  0.650 
0.161  0.188  0.191  0.279  0.177 
0.622  0.605  0.588  0.586  0.572 
0.547  0.533  0.453  0.469  0.514 
0.702  0.667  0.625  0.593  0.635 
0.154  0.181  0.182  0.274  0.169 
0.615  0.593  0.573  0.577  0.561 
0.533  0.515  0.437  0.462  0.500 
0.698  0.656  0.611  0.584  0.626 
0.149  0.175  0.176  0.271  0.164 
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500  2 

9  1 

500  2 

9  2 

500  2 

9  3 

500  2 

9  4 

500  2 

10  1 

500  2 

10  2 

500  2 

10  3 

500  2 

10  4 

500  2 

11  1 

500  2 

11  2 

500  2 

11  3 

500  2 

11  4 

1000  1 

1  1 

1000  1 
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0.491  0.528 
0.499  0.454 
0.545  0.589 
0.152  0.152 
0.487  0.520 
0.494  0.446 
0.541  0.582 
0.152  0.148 
0.471  0.487 
0.476  0.406 
0.522  0.547 
0.148  0.133 
0.631  0.771 
0.891  0.908 
0.891  0.908 
0.356  0.332 
0.590  0.674 
0.743  0.783 
0.743  0.785 
0.295  0.339 
0.535  0.619 
0.660  0.723 
0.661  0.733 
0.256  0.324 
0.506  0.581 
0.621  0.687 
0.621  0.704 
0.238  0.307 
0.490  0.556 
0.600  0.664 
0.600  0.687 
0.229  0.294 
0.481  0.540 
0.588  0.650 
0.588  0.677 
0.224  0.285 
0.476  0.530 
0.581  0.641 
0.581  0.670 
0.221  0.278 
0.472  0.522 
0.576  0.634 
0.576  0.665 
0.218  0,274 
0.469  0.517 
0.572  0.629 
0.572  0.662 
0.217  0.271 
0.467  0.513 
0.570  0.626 
0.570  0.659 
0.216  0.268 
0.459  0.495 
0.559  0.611 
0.559  0,648 
0,211  0.257 
0.830  0.899 
0.845  0.901 
0.904  0.940 
0.057  0.410 
0.721  0.779 


0.593  0.610 
0.488  0.523 
0.662  0.695 
0.179  0.145 
0.585  0.605 
0.478  0.516 
0.656  0.693 
0,174  0.142 
0.547  0.582 
0.434  0.487 
0.624  0.685 
0.150  0.126 
0.783  0.700 
0.907  0.880 
0.907  0.880 
0.282  0.001 
0.718  0.624 
0.812  0.762 
0.816  0,763 
0,320  0.053 
0.682  0.597 
0.767  0.727 
0.780  0.729 
0.328  0.113 
0.651  0.577 
0.733  0.709 
0.755  0.714 
0.322  0.145 
0.625  0.559 
0.710  0.697 
0.740  0.708 
0.311  0.160 
0.604  0.544 
0.695  0.690 
0.731  0.706 
0,301  0.165 
0.589  0.531 
0.685  0.686 
0.727  0.707 
0.293  0.167 
0.577  0.521 
0.679  0.684 
0.724  0.708 
0,286  0.167 
0.567  0.513 
0.675  0.683 
0.722  0.709 
0.281  0.167 
0.560  0.506 
0.672  0.682 
0.721  0.711 
0.276  0.166 
0,521  0.467 
0.662  0.684 
0.720  0.723 
0,254  0.158 
0.899  0.790 
0.938  0.862 
0.944  0,879 
0.591  0.087 
0.788  0.734 


0.583  0.563 
0.501  0.426 
0.647  0.600 
0.171  0.171 
0.576  0.555 
0.490  0.418 
0.641  0.592 
0.167  0.168 
0.539  0.518 
0.443  0.380 
0.610  0.556 
0.149  0.153 
0,742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.777 
0,770  0.810 
0.774  0.814 
0.283  0.601 
0,642  0.713 
0.722  0,747 
0,734  0.758 
0.301  0.520 
0.615  0.671 
0.685  0,707 
0.707  0.726 
0.302  0.475 
0.592  0.642 
0.660  0.682 
0.690  0.707 
0.295  0.447 
0,573  0.623 
0.644  0.666 
0.682  0.695 
0.288  0.430 
0.559  0.610 
0.634  0.655 
0.677  0,687 
0.280  0.418 
0.548  0.601 
0.628  0.648 
0,674  0.681 
0.274  0.410 
0.539  0,595 
0.624  0.642 
0.673  0.677 
0.270  0.404 
0.533  0.590 
0.621  0.638 
0.672  0.674 
0.266  0.399 
0.497  0.568 
0.611  0.621 
0.673  0.661 
0.245  0.379 
0.833  0.945 
0.854  0.831 
0.906  0.964 
0.024  0.134 
0.763  0.835 


0.571  0,553 
0.457  0.490 
0.577  0.618 
0.268  0.160 
0.566  0.547 
0.454  0.482 
0.573  0.613 
0.266  0,156 
0.547  0.519 
0.438  0,448 
0.553  0.588 
0.259  0.142 
0.942  0.725 
0.944  0.897 
0.944  0.897 
0.928  0.274 
0.774  0.656 
0.780  0.775 
0.781  0.777 
0,727  0.276 
0.682  0.612 
0.688  0.718 
0.690  0.725 
0.625  0.274 
0.639  0.582 
0.645  0.684 
0.647  0.697 
0,579  0.268 
0.617  0.561 
0.623  0.664 
0.625  0.681 
0.556  0.262 
0.604  0.546 
0.610  0.651 
0.612  0,672 
0.542  0.256 
0.596  0.534 
0.602  0.643 
0,604  0.667 
0.534  0.251 
0.591  0,526 
0.597  0,638 
0,599  0.664 
0.529  0.247 
0.587  0.519 
0.594  0.634 
0.596  0.662 
0.525  0,244 
0,585  0.515 
0.591  0.632 
0.593  0.661 
0.522  0.242 
0,573  0.489 
0.580  0.622 
0.582  0.657 
0.511  0.229 
0,890  0.857 
0.509  0.883 
0.899  0.919 
0.144  0.265 
0.846  0.758 
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0.766  0.790 
0.811  0.840 
0.137  0.297 
0.617  0.693 
0.647  0.676 
0.693  0.757 
0.144  0.239 
0.S57  0.635 
0.580  0.595 
0.626  0.699 
0.138  0.204 
0.525  0.594 
0.544  0.540 
0.590  0.658 
0.134  0.183 
0.507  0.566 
0.523  0.505 
0.569  0.630 
0.131  0.169 
0.496  0.547 
0.511  0.481 
0.556  0.610 
0.129  0.159 
0.488  0.534 
0.502  0.464 
0.548  0.596 
0.128  0.153 
0.483  0.524 
0.496  0.452 
0.542  0.586 
0.127  0.149 
0.479  0.517 
0.492  0.444 
0.538  0.579 
0.126  0,145 
0.463  0.483 
0.474  0.405 
0.520  0.544 
0.123  0.131 
0.621  0.763 
0.884  0.906 
0.884  0.906 
0.334  0.313 
0.577  0.663 
0.734  0.778 
0.734  0.781 
0.259  0.325 
0.522  0.609 
0.653  0.719 
0.653  0.729 
0.218  0.314 
0.493  0.571 
0.613  0.683 
0.614  0,701 
0.200  0,298 
0.478  0.547 
0.593  0.661 
0.593  0.684 
0.191  0.286 
0.469  0.531 
0.581  0.647 


0.814  0.786 
0.849  0.818 
0.384  0.171 
0.724  0.689 
0.704  0.699 
0.785  0.764 
0.299  0.185 
0.683  0.660 
0.631  0.636 
0.745  0.733 
0.255  0.179 
0.654  0.641 
0.580  0.593 
0.717  0.715 
0.227  0.169 
0.631  0.629 
0.544  0.564 
0.696  0.705 
0.208  0.161 
0.614  0.620 
0.519  0.544 
0.681  0.698 
0.195  0.154 
0.601  0.613 
0.501  0.530 
0.669  0.694 
0.185  0.148 
0.591  0.607 
0.488  0.521 
0.661  0.691 
0.178  0.144 
0.584  0.603 
0.478  0.514 
0.654  0.689 
0.173  0.141 
0.545  0.579 
0.434  0.485 
0.623  0.681 
0.149  0.126 
0.779  0.700 
0.907  0.880 
0.907  0.880 
0.266  0.001 
0.716  0.624 
0.812  0.762 
0.816  0.763 
0.313  0.053 
0.680  0.597 
0.767  0.727 
0.779  0.729 
0.324  0.113 
0.648  0.577 
0.733  0.709 
0.755  0.714 
0.318  0.145 
0.622  0.558 
0.710  0.697 
0.740  0.708 
0.308  0.160 
0.602  0.543 
0.695  0.690 


0.787  0.730 
0.836  0.863 
0.142  0.240 
0.706  0.743 
0.707  0.630 
0.771  0.775 
0.193  0.237 
0.670  0.681 
0.644  0.557 
0.730  0.715 
0.202  0.218 
0.642  0.637 
0.595  0.506 
0.702  0.673 
0.196  0.201 
0.621  0.607 
0.559  0.473 
0.681  0.644 
0.188  0.188 
0.604  0.586 
0.533  0.451 
0.666  0.623 
0.181  0.180 
0.592  0.571 
0.514  0.435 
0.655  0.609 
0.175  0.174 
0,582  0.561 
0.501  0.424 
0.646  0.598 
0.171  0.169 
0.575  0.553 
0.490  0.416 
0.640  0.591 
0.167  0.166 
0.537  0.516 
0.443  0.379 
0.608  0.554 
0.149  0.151 
0.742  0.917 
0.880  0.934 
0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.810 
0.774  0.814 
0.283  0.601 
0.642  0.713 
0.722  0.747 
0.734  0.758 
0.301  0.520 
0.614  0.670 
0.685  0.707 
0.706  0,726 
0.302  0.475 
0.591  0.642 
0.659  0.682 
0.689  0.707 
0.295  0.447 
0.573  0.623 
0.643  0.666 


0.638  0.787 
0.855  0.831 
0.325  0.239 
0.728  0.681 
0.570  0.681 
0.736  0.749 
0.320  0.215 
0.658  0.634 
0.519  0.610 
0.665  0.699 
0.300  0.195 
0.620  0.603 
0.490  0.564 
0.627  0.668 
0.287  0.180 
0.598  0.582 
0.473  0.533 
0.605  0.647 
0.279  0.169 
0.584  0.568 
0.463  0.513 
0.591  0.633 
0.274  0.161 
0.575  0.557 
0.456  0.498 
0.582  0.623 
0.270  0.156 
0.569  0.549 
0.451  0.488 
0.576  0.616 
0.268  0.152 
0.564  0.543 
0.447  0.481 
0.571  0.610 
0.266  0.149 
0.545  0.515 
0.432  0.447 
0.552  0.586 
0.258  0.134 
0.942  0.719 
0.944  0.894 
0.944  0.894 
0.928  0.260 
0.774  0.650 
0.780  0.772 
0.781  0.774 
0.727  0.261 
0.682  0.606 
0.688  0.715 
0.690  0.722 
0.625  0.260 
0.639  0.576 
0.645  0.682 
0.647  0.694 
0.579  0.255 
0.617  0.555 
0.623  0.661 
0.625  0.678 
0.556  0.249 
0.604  0.540 
0,610  0.648 
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0.581  0.673 
0.186  0.277 
0.463  0.521 
0.574  0.637 
0.574  0.666 
0.183  0.271 
0.460  0.513 
0.569  0.631 
0.569  0.662 
0.181  0.267 
0.457  0.508 
0.566  0.626 
0.566  0.658 
0.180  0.264 
0.455  0.504 
0.563  0.623 
0.563  0.656 
0.179  0.262 
0.447  0.486 
0.553  0.608 
0.553  0.645 
0.174  0.251 
0.819  0.883 
0.840  0.887 
0.897  0.925 
0.049  0.395 
0.710  0.769 
0.761  0.783 
0.803  0.832 
0.115  0.285 
0.606  0.685 
0.642  0.671 
0.687  0.751 
0.120  0.231 
0.548  0.627 
0.575  0.591 
0.621  0.694 
0.116  0.198 
0.517  0.588 
0.540  0.538 
0.585  0.654 
0.112  0.177 
0.499  0.560 
0.520  0.502 
0.564  0.626 
0.110  0.163 
0.488  0.541 
0.507  0.479 
0.552  0.606 
0.108  0.155 
0.480  0.528 
0.499  0.462 
0.543  0.593 
0.107  0.149 
0.475  0.518 
0.493  0.450 
0.538  0.583 
0.106  0.144 
0.472  0.511 
0.489  0.442 
0.533  0.575 


0.731  0.706 
0.298  0.165 
0.586  0.531 
0.685  0.686 
0.726  0.706 
0.290  0.167 
0.574  0.521 
0.679  0.684 
0.723  0.708 
0.284  0.167 
0.564  0.512 
0.675  0.683 
0.722  0.709 
0.278  0.167 
0.557  0.505 
0.672  0.682 
0.721  0.711 
0.274  0.166 
0.518  0.467 
0.662  0.684 
0.719  0.722 
0.252  0.158 
0.897  0.790 
0.937  0.862 
0.944  0.879 
0.583  0.087 
0.785  0.734 
0.812  0.786 
0.848  0.818 
0.372  0.171 
0.720  0.688 
0.703  0.698 
0.783  0.764 
0.291  0.185 
0.680  0.659 
0.629  0.636 
0.743  0.732 
0.248  0.179 
0.650  0.641 
0.578  0.593 
0.714  0.714 
0.221  0.169 
0.627  0.628 
0.542  0.564 
0.693  0.704 
0.203  0.160 
0.610  0.619 
0.517  0.544 
0.677  0.697 
0.190  0.154 
0.597  0.611 
0.499  0.530 
0.666  0.693 
0.181  0.148 
0.587  0.606 
0.486  0.521 
0.657  0.690 
0.174  0.144 
0.579  0.602 
0.477  0.514 
0.651  0.688 


0.680  0.694 
0.288  0.430 
0.559  0.610 
0.633  0.655 
0.675  0.686 
0.280  0.418 
0.547  0.601 
0.626  0.648 
0.672  0.681 
0.274  0.410 
0.539  0.594 
0.622  0.642 
0.671  0.677 
0.270  0.404 
0.532  0.590 
0.619  0.638 
0.670  0.674 
0.266  0.399 
0.496  0.567 
0.609  0.621 
0.670  0.661 
0.245  0.379 
0.833  0.941 
0.854  0.822 
0.906  0.961 
0.024  0.134 
0.763  0.832 
0.786  0.724 
0.835  0.861 
0.140  0.239 
0.706  0.741 
0.706  0.625 
0.770  0.773 
0.192  0.235 
0.669  0.679 
0.643  0.553 
0.729  0.713 
0.200  0.216 
0.641  0.635 
0.594  0.503 
0.700  0.671 
0.195  0.199 
0.620  0.605 
0.558  0.470 
0.680  0.642 
0.187  0.187 
0.603  0.584 
0.532  0.448 
0.664  0.621 
0.180  0.178 
0.591  0.569 
0.513  0.432 
0.653  0.607 
0.174  0.172 
0.581  0.559 
0.499  0.421 
0.644  0.597 
0.170  0.168 
0.574  0.551 
0.489  0.413 
0.638  0.589 


0.612  0.669 
0.542  0.243 
0.596  0.528 
0.602  0.640 
0.604  0.664 
0.534  0.239 
0.591  0.520 
0.597  0.635 
0.599  0.661 
0.529  0.235 
0.587  0.514 
0.594  0.631 
0.596  0.659 
0.525  0.232 
0.585  0.509 
0.591  0.629 
0.593  0.658 
0.522  0.230 
0.573  0.483 
0.580  0.620 
0.582  0.654 
0.511  0.217 
0.884  0.851 
0.503  0.878 
0.893  0.914 
0.144  0.258 
0.843  0.752 
0.632  0.783 
0.851  0.827 
0.324  0.228 
0.726  0.676 
0.564  0.678 
0.734  0.746 
0.319  0.205 
0.656  0.629 
0.514  0.607 
0.663  0.696 
0.300  0.186 
0.618  0.598 
0.486  0.562 
0.625  0.665 
0.287  0.171 
0.596  0.578 
0.469  0.531 
0.603  0.644 
0.279  0.161 
0.582  0.563 
0.459  0.511 
0.589  0.630 
0.273  0.153 
0.573  0.552 
0.452  0.496 
0.580  0.620 
0.270  0.148 
0.567  0.545 
0.447  0.486 
0.574  0.612 
0.267  0.144 
0.563  0.539 
0.444  0.479 
0.570  0.607 
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1500  2  10  4  0.106  0.141  0.169 

1500  2  11  1  0.456  0.478  0.540 

1500  2  11  2  0.471  0.403  0.432 

1500  2  11  3  0.515  0.541  0.618 

1500  2  11  4  0.103  0.127  0.146 

2000  1  11  0.613  0.760  0.779 

2000  112  0.882  0.891  0.907 

2000  113  0.882  0.891  0.907 

2000  1  14  0.303  0.310  0.266 

2000  121  0.567  0.656  0.716 

2000  1  22  0.732  0.772  0.812 

2000  123  0.732  0.774  0.816 

2000  124  0.222  0.323  0.313 

2000  1  31  0.512  0.601  0.679 

2000  132  0.651  0.715  0.767 

2000  133  0.651  0.725  0.779 

2000  1  34  0.181  0.311  0.324 

2000  141  0.484  0.564  0.646 

2000  1  42  0.612  0.680  0.733 

2000  143  0.612  0.697  0.754 

2000  144  0.164  0.296  0.318 

2000  151  0.469  0.540  0.620 

2000  1  52  0.591  0.658  0.710 

2000  153  0.591  0.680  0.739 

2000  154  0.155  0.284  0.308 

2000  1  61  0.460  0.524  0.600 

2000  1  62  0.580  0.644  0.695 

2000  1  63  0.580  0.670  0.730 

2000  164  0.150  0.276  0.298 

2000  171  0.454  0.514  0.584 

2000  172  0.572  0.635  0.685 

2000  173  0.572  0.663  0.725 

2000  174  0.147  0.270  0.290 

2000  181  0.451  0.507  0.572 

2000  1  82  0.568  0.629  0.679 

2000  1  83  0.568  0.659  0.722 

2000  184  0.145  0.266  0.284 

2000  1  91  0.448  0.501  0.562 

2000  1  92  0.564  0.624  0.675 

2000  1  93  0.564  0.655  0.721 

2000  1  94  0.144  0.263  0.278 

2000  1  10  1  0.446  0.498  0.555 

2000  1  10  2  0.562  0.621  0.672 

2000  1  10  3  0.562  0.653  0.720 

2000  1  10  4  0.143  0.261  0.274 

2000  1  11  1  0.438  0.480  0.516 

2000  1  11  2  0.551  0.606  0.662 

2000  1  11  3  0.551  0.642  0.719 

2000  1  11  4  0.139  0.250  0.252 

2000  2  11  0.813  0.878  0.897 

2000  2  12  0.840  0.885  0.937 

2000  213  0.893  0.920  0.944 

2000  2  14  0.046  0.391  0.583 

2000  2  21  0.700  0.764  0.785 

2000  2  22  0.758  0.780  0.812 

2000  223  0.799  0.827  0.848 

2000  224  0.094  0.280  0.372 

2000  2  31  0.597  0.679  0.719 

2000  232  0.639  0.669  0.703 

2000  2  33  0.683  0.747  0.782 

2000  2  34  0.097  0.227  0.291 


0.141  0.166  0.164  0.266  0.141 

0.578  0.536  0.514  0.543  0.510 

0.485  0.442  0.376  0.428  0.445 

0.680  0.606  0.553  0.550  0.582 

0.126  0.148  0.150  0.258  0.127 
0.700  0.742  0.917  0.942  0.717 
0.879  0.880  0.934  0.944  0.891 
0.879  0.880  0.935  0.944  0.891 
0.001  0.226  0.829  0.928  0.251 
0.621  0.672  0.776  0.774  0.645 
0.759  0.770  0.810  0.780  0.770 
0.759  0.774  0.813  0.781  0.772 
0.053  0.283  0.601  0.727  0.251 
0.592  0.642  0.713  0.682  0.601 
0.719  0.722  0.746  0.688  0.712 
0.721  0.733  0.757  0.690  0.719 
0.113  0.301  0.520  0.625  0.250 
0.570  0.614  0.670  0.639  0.570 
0.699  0.685  0.706  0.645  0.679 
0.704  0.706  0.725  0.647  0.691 
0.145  0.302  0.475  0.579  0.245 
0.551  0.591  0.641  0.617  0.549 
0.686  0.659  0.681  0.623  0.658 
0.697  0.689  0.705  0.625  0.675 
0.160  0.295  0.447  0.556  0.239 
0.536  0.572  0.622  0.604  0.534 
0.679  0.643  0.665  0.610  0.645 
0.695  0.679  0.693  0.612  0.666 
0.165  0.288  0.430  0.542  0.233 
0.523  0.558  0.610  0.596  0.523 
0.675  0.633  0.654  0.602  0.637 
0.695  0.674  0.685  0.604  0.661 
0.167  0.280  0.418  0.534  0.229 
0.513  0.547  0.601  0.591  0.514 
0.673  0.626  0.647  0.597  0.632 
0.696  0.672  0.680  0.599  0.658 
0.167  0.274  0.410  0.529  0.225 
0.505  0.538  0.594  0.587  0.508 
0.672  0.622  0.642  0.594  0.629 
0.698  0.670  0.676  0.596  0.656 
0.167  0.270  0.404  0.525  0.222 
0.498  0.531  0.589  0.585  0.503 
0.671  0.619  0.638  0.591  0.626 
0.699  0.669  0.673  0.593  0.654 
0.166  0.266  0.399  0.522  0.220 
0.460  0.495  0.567  0.573  0.478 
0.674  0.609  0.620  0.580  0.617 
0.712  0.670  0.659  0.582  0.651 
0.158  0.245  0.379  0.511  0.207 
0.783  0.832  0.940  0.878  0.847 
0.855  0.854  0.822  0.498  0.877 
0.872  0.905  0.960  0.887  0.910 
0.086  0.023  0.133  0.143  0.257 
0.730  0.762  0.831  0.839  0.747 
0.781  0.785  0.723  0.627  0.781 
0.813  0.834  0.860  0.848  0.824 
0.169  0.140  0.236  0.322  0.221 
0.684  0.705  0.740  0.723  0.671 
0.693  0.705  0.624  0.561  0.675 
0.758  0.769  0.772  0.731  0.743 
0.184  0.191  0.233  0.317  0.197 


no 


2000  2 

4  1 

2000  2 

4  2 

2000  2 

4  3 

2000  2 

4  4 

2000  2 

5  1 

2000  2 

5  2 

2000  2 

5  3 

2000  2 

5  4 

2000  2 

6  1 

2000  2 

6  2 

2000  2 

6  3 

2000  2 

6  4 

2000  2 

7  1 

2000  2 

7  2 

2000  2 

7  3 

2000  2 

7  4 

2000  2 

8  1 

2000  2 

8  2 

2000  2 

8  3 

2000  2 

8  4 

2000  2 

9  1 

2000  2 

9  2 

2000  2 

9  3 

2000  2 

9  4 

2000  2 

10  1 

2000  2 

10  2 

2000  2 

10  3 

2000  2 

10  4 

2000  2 

11  1 

2000  2 

11  2 

2000  2 

11  3 

2000  2 

11  4 

2500  1 

1  1 

2500  1 

1  2 

2500  1 

1  3 

2500  1 

1  4 

2500  1 

2  1 

2500  1 

2  2 

2500  1 

2  3 
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2  4 
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3  1 
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5  1 

2500  1 

5  2 

2500  1 

5  3 

2500  1 

5  4 

2500  1 

6  1 

2500  1 

6  2 

2500  1 

6  3 

2500  1 

6  4 

2500  1 

7  1 

2500  1 

7  2 

2500  1 

7  3 

2500  1 

7  4 

2500  1 

8  1 

0.539  0.621  0.678  0.654 
0.573  0.589  0.629  0.630 
0.617  0.690  0.742  0.726 
0.093  0.195  0.248  0.178 
0.509  0.582  0.648  0.636 
0.537  0.536  0.578  0.587 
0.581  0.650  0.713  0.708 
0.090  0.174  0.221  0.168 
0.491  0.554  0.625  0.623 
0.517  0.501  0.542  0.558 
0.561  0.622  0.692  0.698 
0.089  0.161  0.203  0.160 
0.480  0.536  0.608  0.614 
0.504  0.477  0.517  0.539 
0.548  0.603  0.676  0.691 
0.087  0.153  0.190  0.153 
0.473  0.522  0.595  0.607 
0.496  0.460  0.499  0.525 
0.540  0.589  0.664  0.687 
0.086  0.147  0.181  0.148 
0.468  0.513  0.585  0.601 
0.490  0.449  0.486  0.516 
0.534  0.579  0.656  0.684 
0.086  0.142  0.174  0.144 
0.464  0.506  0.577  0.597 
0.486  0.440  0.477  0.509 
0.530  0.571  0.649  0.682 
0.085  0.139  0.169  0.140 
0.448  0.473  0.538  0.573 
0.468  0.401  0.432  0.480 
0.512  0.537  0.617  0.674 
0.083  0.125  0.146  0.125 
0.607  0.752  0.776  0.700 
0.873  0.883  0.907  0.879 
0.873  0.883  0.907  0.879 
0.292  0.287  0.257  0.001 
0.561  0.650  0.713  0.621 
0.717  0.769  0.812  0.758 
0.717  0.771  0.816  0.758 
0.213  0.306  0.310  0.053 
0.507  0.596  0.674  0.592 
0.635  0.713  0.766  0.717 
0.636  0.723  0.778  0.718 
0.173  0.299  0.321  0.113 
0.479  0.560  0.640  0.570 
0.597  0.678  0.732  0.695 
0.597  0.695  0.753  0.700 
0.156  0.286  0.316  0.145 
0.464  0.536  0.613  0.551 
0.577  0.656  0.708  0.682 
0.577  0.678  0.737  0.693 
0.148  0.275  0.307  0.160 
0.455  0.521  0.592  0.536 
0.565  0.643  0.693  0.675 
0.565  0.668  0.728  0.690 
0.143  0.267  0.297  0.165 
0.450  0.510  0.577  0.523 
0.558  0.634  0.683  0.671 
0.558  0.661  0.723  0.690 
0.140  0.262  0.289  0.167 
0.446  0.503  0.564  0.513 


0.668  0.677  0.654  0.624 
0.642  0.551  0.512  0.605 
0.728  0.711  0.661  0.693 
0.199  0.214  0.298  0.179 
0.640  0.633  0.616  0.594 
0.593  0.502  0.483  0.559 
0.699  0.669  0.623  0.661 
0.194  0.197  0.285  0.164 
0.618  0.603  0.594  0.573 
0.557  0.469  0.467  0.529 
0.678  0.640  0.602  0.641 
0.186  0.185  0.277  0.154 
0.602  0.582  0.581  0.558 
0.531  0.447  0.457  0.509 
0.663  0.620  0.588  0.626 
0.179  0.176  0.272  0.147 
0.589  0.568  0.572  0.548 
0.512  0.431  0.450  0.494 
0.652  0.605  0.579  0.616 
0.173  0.170  0.268  0.142 
0.580  0.557  0.566  0.540 
0.499  0.420  0.445  0.484 
0.643  0.595  0.573  0.609 
0.169  0.166  0.266  0.138 
0.572  0.549  0.561  0.534 
0.488  0.412  0.441  0.477 
0.636  0.587  0.568  0.604 
0.165  0.163  0.264  0.135 
0.535  0.513  0.542  0.506 
0.441  0.375  0.427  0.443 
0.605  0.551  0.549  0.579 
0.147  0.148  0.256  0.121 
0.742  0.917  0.942  0.713 
0.880  0.934  0.944  0.887 
0.880  0.935  0.944  0.887 
0.226  0.829  0.928  0.241 
0.672  0.776  0.774  0.642 
0.770  0.810  0.780  0.765 
0.774  0.813  0.781  0.767 
0.283  0.601  0.727  0.244 
0.641  0.713  0.682  0.597 
0.722  0.746  0.688  0.707 
0.733  0.757  0.690  0.714 
0.301  0.520  0.625  0.244 
0.614  0.670  0.639  0.567 
0.685  0.705  0.645  0.673 
0.705  0.724  0.647  0.685 
0.302  0.475  0.579  0.240 
0.590  0.641  0.617  0.545 
0.659  0.680  0.623  0.653 
0.688  0.704  0.625  0.669 
0.295  0.447  0.556  0.235 
0.572  0.622  0.604  0.530 
0.643  0.663  0.610  0.640 
0.679  0.691  0.612  0.660 
0.288  0.430  0.542  0.229 
0.557  0.609  0.596  0.519 
0.633  0.652  0.602  0.632 
0.674  0.683  0.604  0.655 
0.280  0.418  0.534  0.225 
0.546  0.600  0.591  0.510 
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2500  182 
2500  1  8  3 
2500  184 
2500  191 
2500  192 
2500  193 
2500  194 
2500  1  10  1 
2500  1  10  2 
2500  1  10  3 
2500  1  10  4 
2500  1  11  1 
2500  1  11  2 
2500  1  11  3 
2500  1  11  4 
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10  2 

2500  2 

10  3 

2500  2 

10  4 

2500  2 

11  1 

2500  2 

11  2 

2500  2 

11  3 

2500  2 

11  4 

3000  1 

1  1 

3000  1 

1  2 

0.553  0.627  0.677  0.668 
0.553  0.657  0.720  0.691 
0.138  0.258  0.282  0.167 
0.443  0.498  0.555  0.505 
0.550  0.623  0.673  0.667 
0.550  0.654  0.718  0.693 
0.137  0.255  0.277  0.167 
0.442  0.494  0.548  0.498 
0.548  0.620  0.670  0.667 
0.548  0.651  0.717  0.694 
0.136  0.253  0.273  0.166 
0.434  0.477  0.509  0.459 
0.537  0.605  0.660  0.669 
0.537  0.640  0.716  0.707 
0.132  0.243  0.251  0.158 
0.797  0.873  0.896  0.781 
0.829  0.881  0.936  0.853 
0.879  0.916  0.943  0.870 
0.039  0.371  0.578  0.083 
0.687  0.759  0.783  0.727 
0.746  0.778  0.811  0.778 
0.784  0.824  0.847  0.810 
0.081  0.268-  0.366  0.167 
0.587  0.675  0.716  0.681 
0.628  0.663  0.701  0.690 
0.670  0.744  0.781  0.755 
0.086  0.218  0.286  0.182 
0.530  0.618  0.673  0.652 
0,562  0.588  0.627  0.627 
0.605  0.687  0.739  0.723 
0.083  0.188  0.245  0.177 
0.500  0.578  0.642  0.634 
0.527  0.535  0.575  0.584 
0.570  0.647  0.709  0.705 
0.081  0.169  0.218  0.167 
0.483  0.551  0.618  0.621 
0.507  0.500  0.539  0.555 
0.550  0.620  0.687  0.694 
0.079  0.156  0.200  0.159 
0.472  0.532  0.601  0.612 
0.495  0.476  0.513  0.536 
0.538  0.600  0,670  0.687 
0.078  0.148  0.187  0.152 
0.465  0.519  0.587  0.604 
0.487  0.460  0.495  0.522 
0.530  0.586  0,659  0.683 
0.078  0.142  0.178  0.147 
0.460  0.510  0.577  0.599 
0.481  0.448  0.482  0.513 
0.524  0.576  0.650  0.680 
0.077  0.138  0.172  0.143 
0.457  0.503  0.569  0.595 
0.477  0.439  0.472  0.506 
0.520  0.569  0.643  0,678 
0.077  0.135  0.167  0.140 
0.441  0.470  0.530  0.571 
0.460  0.401  0.428  0.478 
0.502  0.535  0.610  0.670 
0.075  0.122  0.144  0.125 
0.582  0.745  0.776  0.700 
0.856  0.881  0.907  0.879 


0.626  0.645  0.597  0.627 
0.671  0.677  0.599  0.652 
0.274  0.410  0.529  0.221 
0.538  0.594  0.587  0.504 
0.622  0.639  0,594  0.623 
0.669  0.673  0.596  0.650 
0.270  0.404  0.525  0.218 
0.531  0.589  0.585  0.499 
0.619  0.635  0.591  0.621 
0.669  0.670  0.593  0.649 
0.266  0.399  0.522  0.216 
0.494  0.566  0.573  0.474 
0.609  0.617  0.580  0.612 
0.669  0.656  0.582  0.645 
0.245  0.379  0.511  0.204 
0.831  0.937  0.869  0.840 
0.854  0.815  0.483  0.872 
0.905  0.959  0.878  0.905 
0.023  0.133  0.142  0.249 
0.761  0.829  0.833  0.742 
0.782  0.719  0.614  0.776 
0.833  0.858  0.842  0.818 
0.138  0.234  0.320  0.213 
0.703  0.737  0.719  0.666 
0.701  0.621  0.551  0.671 
0.768  0.770  0.727  0.737 
0.188  0.230  0.316  0.191 
0.666  0.675  0.650  0.619 
0.638  0.548  0.503  0.601 
0.726  0.709  0.658  0.687 
0.197  0.211  0,296  0.173 
0.638  0.631  0.613  0.588 
0.590  0.499  0.475  0.555 
0.698  0.667  0,621  0.656 
0.192  0.194  0.284  0.159 
0.617  0.601  0,592  0.568 
0.554  0.466  0.459  0.525 
0.677  0.637  0,599  0.635 
0.185  0.182  0.276  0.150 
0.600  0.580  0.578  0,553 
0.529  0.444  0.449  0.504 
0.661  0.617  0.585  0.621 
0,178  0.174  0.271  0.143 
0.588  0.566  0.569  0.543 
0.510  0.428  0.443  0.490 
0.650  0.603  0.576  0,611 
0.172  0.168  0.267  0.137 
0.578  0.555  0.563  0.535 
0.496  0.417  0.438  0.480 
0.641  0.592  0.570  0.604 
0.167  0.164  0.265  0.134 
0.570  0.547  0.559  0.529 
0.486  0.409  0.435  0.472 
0.635  0.584  0.566  0.598 
0.164  0.161  0.263  0.131 
0.533  0,511  0.540  0.500 
0.439  0.373  0,420  0.439 
0.603  0.548  0.546  0.574 
0.146  0.146  0.255  0,118 
0.742  0.917  0.942  0.705 
0.880  0,934  0.944  0.882 
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3000  113 
3000  114 
3000  121 
3000  122 
3000  123 
3000  124 
3000  131 
3000  132 
3000  133 


3000  1 

3  4 

3000  1 

4  1 

3000  1 

4  2 

3000  1 

4  3 

3000  1 

4  4 

3000  1 

5  1 

3000  1 

5  2 

3000  1 

5  3 

3000  1 

5  4 

3000  1 

6  1 

3000  1 

6  2 

3000  1 

6  3 

3000  1 

6  4 

3000  1 

7  1 

3000  1 

7  2 

3000  1 

7  3 

3000  1 

7  4 

3000  1 

8  1 

3000  1 

8  2 

3000  1 

8  3 

3000  1 

8  4 

3000  1 

9  1 

3000  1 

9  2 

3000  1 

9  3 

3000  1 

9  4 

3000  1 

10  1 

3000  1 

10  2 

3000  1 

10  3 

3000  1 

10  4 

3000  1 

11  1 

3000  1 

11  2 

3000  1 

11  3 

3000  1 

11  4 

3000  2 

1  1 

3000  2 

1  2 

3000  2 

1  3 

3000  2 

1  4 

3000  2 

2  1 

3000  2 

2  2 

3000  2 

2  3 

3000  2 

2  4 

3000  2 

3  1 

3000  2 

3  2 

3000  2 

3  3 

3000  2 

3  4 

3000  2 

4  1 

3000  2 

4  2 

3000  2 

4  3 

3000  2 

4  4 

3000  2 

5  1 

3000  2 

5  2 

3000  2 

5  3 

0.856  0.881 
0.278  0.260 
0.542  0.645 
0.694  0.768 
0.694  0.770 
0.201  0.289 
0.491  0.593 
0.614  0.712 
0.614  0.722 
0.164  0.286 
0.464  0.557 
0.577  0.677 
0.577  0.694 
0.148  0.275 
0.450  0.533 
0.557  0.656 
0.557  0.677 
0.140  0.266 
0.442  0.518 
0.546  0.642 
0.546  0.667 
0.135  0.258 
0.436  0.508 
0.539  0.633 
0.539  0.660 
0.133  0.253 
0.433  0.500 
0.534  0.627 
0.534  0.656 
0.131  0.250 
0.431  0.495 
0.531  0.622 
0.531  0.652 
0.130  0.247 
0.429  0.491 
0.529  0.619 
0.529  0.650 
0.129  0.245 
0.421  0.474 
0.519  0.604 
0.519  0.639 
0.125  0.236 
0.788  0.869 
0.828  0.880 
0.874  0.914 
0.037  0.367 
0.673  0.755 
0.733  0.777 
0.770  0.822 
0.075  0.260 
0.572  0.672 
0.613  0.667 
0.654  0.742 
0.079  0.211 
0.517  0.614 
0.548  0.587 
0.590  0.685 
0.077  0.182 
0.487  0.575 
0.513  0.534 
0.555  0.645 


0.907  0.879 
0.257  0.001 
0.712  0.618 
0.812  0.754 
0.816  0.754 
0.308  0.053 
0.671  0.585 
0.765  0.705 
0.777  0.706 
0.320  0.113 
0.636  0.561 
0.730  0.679 
0.751  0.685 
0.315  0.145 
0.608  0.542 
0.707  0.665 
0.735  0.675 
0.305  0.160 
0.587  0.527 
0.691  0.657 
0.726  0.672 
0.296  0.165 
0.571  0.514 
0.682  0.653 
0.721  0.672 
0.288  0.167 
0.559  0.504 
0.676  0.651 
0.718  0.673 
0.281  0.167 
0.549  0.495 
0.671  0.650 
0.716  0.675 
0.276  0.167 
0.542  0.489 
0.669  0.649 
0.715  0.676 
0.272  0.166 
0.503  0.451 
0.659  0.653 
0.713  0.690 
0.249  0.158 
0.894  0.781 
0.935  0.853 
0.942  0.870 
0.569  0.083 
0.780  0.727 
0.809  0.777 
0.845  0.810 
0.360  0.167 
0.712  0.679 
0.700  0.687 
0.778  0.752 
0.282  0.182 
0.669  0.649 
0.625  0.623 
0.736  0.718 
0.241  0.177 
0.638  0.630 
0.573  0.579 
0.706  0.698 


0.880  0.935 
0.226  0.829 
0.672  0.776 
0.770  0.809 
0.774  0.812 
0.283  0.601 
0.641  0.711 
0.722  0.744 
0.733  0.755 
0.301  0.520 
0.613  0.668 
0.685  0.703 
0.705  0.721 
0.302  0.475 
0.590  0.639 
0.659  0.677 
0.688  0.701 
0.295  0.447 
0.571  0.620 
0.643  0.661 
0.678  0.688 
0.288  0.-430 
0.557  0.607 
0.633  0.650 
0.673  0.680 
0.280  0.418 
0.546  0.598 
0.626  0.642 
0.670  0.674 
0.274  0.410 
0.537  0.591 
0.622  0.637 
0.669  0.670 
0.270  0.404 
0.530  0.586 
0.619  0.633 
0.668  0.667 
0.266  0.399 
0.494  0.564 
0.609  0.615 
0.668  0.653 
0.245  0.379 
0.831  0.933 
0.854  0.809 
0.904  0.955 
0.023  0.132 
0.759  0.825 
0.781  0.713 
0.832  0.855 
0.136  0.230 
0.702  0.734 
0.700  0.615 
0.767  0.766 
0.186  0.226 
0.665  0.671 
0.637  0.543 
0.725  0.705 
0.195  0.207 
0.637  0.628 
0.588  0.494 
0.696  0.663 


0.944  0.882 
0.928  0.231 
0.774  0.635 
0.779  0.758 
0.780  0.759 
0.727  0.237 
0.682  0.590 
0.688  0.699 
0.690  0.705 
0.625  0.239 
0.639  0.559 
0.645  0.665 
0.647  0.676 
0.579  0.235 
0.617  0.538 
0.623  0.644 
0.625  0.660 
0.556  0.230 
0.604  0.523 
0.610  0.631 
0.612  0.651 
0.542  0.225 
0.596  0.512 
0.602  0.623 
0.604  0.646 
0.534  0.221 
0.591  0.503 
0.597  0.618 
0.599  0.643 
0.529  0.217 
0.587  0.497 
0.593  0.615 
0.595  0.641 
0.525  0.214 
0.585  0.492 
0.591  0.612 
0.593  0.639 
0.522  0.212 
0.573  0.467 
0.579  0.603 
0.581  0.636 
0.511  0.200 
0.854  0.837 
0.440  0.871 
0.863  0.903 
0.141  0.245 
0.826  0.736 
0.594  0.772 
0.835  0.813 
0.317  0.208 
0.715  0.660 
0.538  0.665 
0.723  0.731 
0.312  0.186 
0.647  0.613 
0.492  0.595 
0.654  0.681 
0.293  0.169 
0.610  0.582 
0.466  0.549 
0.617  0.649 
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3000  2  5  4  0.075  0.164  0.215 

3000  261  0.470  0.548  0.614 

3000  2  62  0.493  0.499  0.537 

3000  2  63  0.536  0.617  0.684 

3000  264  0.073  0.152  0.198 

3000  271  0.460  0.529  0.596 

3000  272  0.481  0.476  0.512 

3000  273  0.523  0.598  0.667 

3000  274  0.073  0.143  0.185 

3000  2  81  0.453  0.516  0.583 

3000  2  82  0.473  0.459  0.494 

3000  283  0.515  0.584  0.655 

3000  2  84  0.072  0.138  0.176 

3000  2  91  0.448  0.507  0.572 

3000  2  92  0.468  0.448  0.480 

3000  2  93  0.510  0.574  0.646 

3000  2  94  0.071  0.134  0.170 

3000  2  10  1  0.445  0.500  0.565 

3000  2  10  2  0.464  0.439  0.471 

3000  2  10  3  0.506  0.567  0.639 

3000  2  10  4  0.071  0.131  0.165 

3000  2  11  1  0.430  0.467  0.526 

3000  2  11  2  0.446  0.401  0.426 

3000  2  11  3  0.489  0.533  0.606 

3000  2  11  4  0.070  0.118  0.142 

3500  1  11  0.503  0.738  0.775 

3500  112  0.773  0.877  0.907 

3500  113  0.773  0.877  0.907 

3500  114  0.252  0.232  0.254 

3500  1  21  0.440  0.640  0.711 

3500  1  22  0.581  0.763  0.812 

3500  1  23  0.581  0.765  0.816 

3500  1  24  0.184  0.274  0.305 

3500  131  0.389  0.587  0.670 

3500  132  0.500  0.707  0.765 

3500  1  33  0.500  0.716  0.777 

3500  1  34  0.150  0.276  0.317 

3500  1  41  0.365  0.551  0.634 

3500  1  42  0.464  0.672  0.730 

3500  1  43  0.464  0.688  0.751 

3500  144  0.135  0.266  0.313 

3500  151  0.352  0.527  0.606 

3500  1  52  0.446  0.651  0.707 

3500  1  53  0.446  0.672  0.735 

3500  154  0.128  0.258  0.304 

3500  161  0.344  0.512  0.585 

3500  1  62  0.435  0.637  0.691 

3500  1  63  0.435  0.661  0.725 

3500  1  64  0.124  0.251  0.294 

3500  1  71  0.340  0.502  0.569 

3500  1  72  0.429  0.628  0.682 

3500  1  73  0.429  0.654  0.720 

3500  174  0.121  0.246  0.286 

3500  181  0.337  0.495  0.556 

3500  1  82  0.425  0.622  0.676 

3500  1  83  0.425  0.650  0.717 

3500  184  0.120  0.243  0.280 

3500  191  0.335  0.489  0.547 

3500  1  92  0.422  0.617  0.671 

3500  193  0.422  0.647  0.715 

3500  1  94  0.119  0.241  0.275 


0.167  0.191  0.191  0.280  0.156 
0.617  0.615  0.598  0.588  0.562 
0.550  0.553  0.461  0.450  0.519 
0.687  0.675  0.634  0.596  0.629 
0.159  0.183  0.179  0.273  0.146 
0.608  0.599  0.577  0.575  0.547 
0.530  0.527  0.439  0.441  0.499 
0.681  0.660  0.614  0.582  0.614 
0.152  0.176  0.171  0.267  0.139 
0.600  0.586  0.563  0.566  0.537 
0.517  0.509  0.424  0.434  0.485 
0.676  0.648  0.600  0.573  0.604 
0  147  0.171  0.166  0.264  0.134 
0.595  0.576  0.552  0.560  0.529 
0.508  0.495  0.413  0.430  0.474 
0.673  0.640  0.589  0.567  0.597 
0.143  0.166  0.161  0.262  0.131 
0.591  0.569  0.544  0.556  0.523 
0.501  0.485  0.405  0.427  0.467 
0.671  0.633  0.581  0.563  0.592 
0.140  0.163  0.158  0.260  0.128 
0.567  0.531  0.508  0.537  0.495 
0.473  0.438  0.369  0.412  0.434 
0.664  0.601  0.545  0.544  0.567 
0.125  0.145  0.144  0.252  0.115 
0.700  0.742  0.917  0.942  0.682 
0.879  0.880  0.934  0.944  0.858 
0.879  0.880  0.935  0.944  0.858 
0.001  0.226  0.829  0.928  0.218 
0.617  0.672  0.776  0.774  0.605 
0.752  0.770  0.809  0.779  0.725 
0.752  0.774  0.812  0.780  0.727 
0.053  0.283  0.601  0.727  0.228 
0.583  0.641  0.711  0.682  0.561 
0.701  0.722  0.744  0.688  0.666 
0.703  0.733  0.755  0.689  0.672 
0.113  0.301  0.520  0.625  0.232 
0.559  0.613  0.668  0.639  0.530 
0.675  0.685  0.703  0.645  0.632 
0.680  0.705  0.721  0.647  0.643 
0.145  0.302  0.475  0.579  0.230 
0.540  0.590  0.639  0.617  0.509 
0.661  0.659  0.677  0.623  0.612 
0.671  0.687  0.701  0.624  0.628 
0.160  0.295  0.447  0.556  0.225 
0.524  0.571  0.620  0.604  0.494 
0.653  0.643  0.661  0.610  0.599 
0.667  0.678  0.688  0.612  0.619 
0.165  0.288  0.430  0.542  0.220 
0.512  0.556  0.607  0.596  0.483 
0.648  0.633  0.650  0.602  0.591 
0.667  0.672  0.680  0.604  0.614 
0.167  0.280  0.418  0.534  0.216 
0.501  0.545  0.597  0.591  0.475 
0.646  0.626  0.642  0.597  0.586 
0.668  0.670  0.674  0.599  0.611 
0.167  0.274  0.410  0.529  0.213 
0.493  0.536  0.591  0.587  0.468 
0.645  0.622  0.637  0.593  0.583 
0.670  0.668  0.670  0.595  0.609 
0.167  0.270  0.404  0.525  0.210 


3500  1  10  1 
3500  1  10  2 
3500  1  10  3 
3500  1  10  4 
3500  1  11  1 
3500  1  11  2 
3500  1  11  3 
3500  1  11  4 


3500  2 

1  1 

3500  2 

1  2 

3500  2 

1  3 

3500  2 

1  4 

3500  2 

2  1 

3500  2 

2  2 
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8  3 

3500  2 

8  4 

3500  2 

9  1 

3500  2 

9  2 

3500  2 

9  3 

3500  2 

9  4 

3500  2 

10  1 

3500  2 

10  2 

3500  2 

10  3 

3500  2 

10  4 

3500  2 

11  1 

3500  2 

11  2 

3500  2 

11  3 

3500  2 

11  4 

4000  1 

1  1 

4000  1 

1  2 

4000  1 

1  3 

4000  1 

1  4 

4000  1 

2  1 

4000  1 

2  2 

4000  1 

2  3 

4000  1 

2  4 

4000  1 

3  1 

0.333  0.486 
0.420  0.614 
0.420  0.644 
0.118  0.239 
0.326  0.468 
0.411  0.599 
0.411  0.633 
0.114  0.230 
0.778  0.862 
0.823  0.874 
0.866  0.909 
0.036  0.334 
0.633  0.750 
0.693  0.773 
0.727  0.818 
0.067  0.243 
0.527  0.666 
0.565  0.663 
0.604  0.738 
0.071  0.200 
0.472  0.609 
0.499  0.584 
0.540  0.681 
0.069  0.174 
0.443  0.570 
0.465  0.531 
0.506  0.641 
0.067  0.157 
0.427  0.543 
0.446  0.496 
0.487  0.613 
0.066  0.145 
0.417  0.524 
0.434  0.473 
0.476  0.594 
0.065  0.138 
0.410  0.511 
0.427  0.457 
0.468  0.580 
0.065  0.133 
0.406  0.502 
0.421  0,445 
0.463  0,570 
0.064  0.129 
0.402  0.495 
0.418  0.436 
0.459  0.563 
0.064  0.126 
0.388  0.463 
0.401  0.398 
0.443  0.528 
0.063  0.114 
0.491  0.733 
0.758  0.865 
0.758  0.865 
0.240  0.211 
0.422  0.636 
0.560  0.755 
0,560  0.757 
0.174  0.259 
0.372  0.583 


0.539  0.487 
0.669  0.645 
0.714  0.671 
0.271  0.166 
0.500  0.449 
0.659  0.649 
0.712  0.685 
0.248  0.158 
0.893  0.780 
0.935  0.852 
0.941  0.870 
0.566  0.081 
0.779  0.726 
0.809  0.777 
0.844  0.809 
0.354  0.165 
0.710  0.678 
0,699  0.686 
0.777  0.750 
0.277  0.181 
0.666  0.647 
0,624  0.621 
0.734  0.715 
0.238  0.176 
0.634  0.628 
0,572  0.578 
0.703  0.696 
0.212  0.166 
0.610  0.615 
0.536  0.548 
0.680  0.685 
0.195  0.158 
0.592  0,606 
0,510  0.529 
0.664  0.678 
0.183  0.151 
0.579  0.598 
0.492  0.515 
0.652  0.673 
0.174  0.146 
0.569  0.593 
0.479  0.506 
0,643  0.670 
0-.168  0.142 
0.561  0.589 
0.469  0.499 
0.636  0.668 
0.163  0.139 
0.522  0.565 
0.424  0.471 
0.603  0.661 
0,141  0.124 
0.770  0.700 
0.901  0.879 
0.901  0.879 
0.252  0.001 
0.706  0.616 
0.805  0.750 
0.809  0.750 
0.301  0.053 
0.665  0.581 


0.529  0.586 
0.619  0.633 
0.667  0.667 
0.266  0.399 
0.493  0.563 
0.609  0.615 
0.667  0.653 
0.245  0.379 
0.830  0.931 
0.854  0.808 
0.904  0.954 
0.023  0.132 
0.758  0.823 
0.778  0.710 
0.831  0.853 
0.134  0,230 
0.700  0.732 
0.697  0.612 
0.765  0.764 
0.183  0.225 
0.663  0.669 
0.634  0.540 
0.724  0.704 
0.192  0.206 
0.635  0.626 
0.586  0.491 
0.695  0.661 
0.188  0.190 
0.613  0.596 
0.550  0.458 
0.674  0.632 
0.180  0.178 
0.597  0.575 
0.525  0.437 
0,658  0.612 
0.174  0.170 
0.584  0.561 
0.506  0.421 
0.646  0.598 
0.168  0.164 
0.574  0.550 
0.493  0.411 
0.638  0.587 
0.164  0.160 
0.567  0.542 
0.483  0.403 
0.631  0.579 
0.160  0.157 
0.529  0.506 
0.436  0.367 
0.599  0.544 
0.143  0.143 
0.742  0,917 
0.880  0.934 
0.880  0.935 
0.226  0,829 
0.672  0,776 
0.770  0.809 
0,774  0.812 
0.283  0.601 
0.641  0.711 


0.585  0.464 
0.591  0.581 
0.592  0.607 
0.522  0.208 
0.573  0.439 
0.579  0.572 
0.581  0.604 
0.511  0.196 
0.839  0.832 
0.403  0.868 
0.847  0.899 
0,138  0.237 
0.817  0.723 
0.568  0.759 
0.825  0.800 
0.312  0.200 
0.708  0.645 
0,520  0.651 
0.716  0.716 
0.308  0.180 
0.641  0.598 
0.477  0.580 
0.649  0.665 
0.289  0.164 
0.605  0.568 
0.452  0.535 
0.612  0.634 
0.276  0.151 
0.584  0.547 
0.438  0.505 
0.591  0,613 
0.269  0.142 
0.571  0.533 
0.428  0,485 
0,578  0.599 
0.264  0.135 
0.562  0.523 
0.422  0.470 
0.569  0.589 
0.260  0.130 
0.556  0.515 
0.418  0.460 
0.563  0.582 
0.258  0.127 
0.552  0.509 
0.415  0.453 
0.559  0.577 
0.256  0.124 
0.533  0.481 
0.401  0.420 
0.540  0.552 
0.249  0.111 
0.942  0.676 
0.944  0.850 
0.944  0.850 
0.927  0.210 
0.774  0.598 
0.779  0.716 
0.780  0.718 
0.725  0.222 
0.681  0.553 
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4000  1 

3  2 

4000  1 

3  3 

4000  1 

3  4 

4000  1 

4  1 

4000  1 

4  2 

4000  1 

4  3 

4000  1 

4  4 

4000  1 

5  1 

4000  1 

5  2 

4000  1 

5  3 

4000  1 

5  4 

4000  1 

6  1 

4000  1 

6  2 

4000  1 

6  3 

4000  1 

6  4 

4000  1 

7  1 

4000  1 

7  2 

4000  1 

7  3 

4000  1 

7  4 

4000  1 

8  1 

4000  1 

8  2 

4000  1 

8  3 

4000  1 

8  4 

4000  1 

9  1 

4000  1 

9  2 

4000  1 

9  3 

4000  1 

9  4 

4000  1 

10  1 

4000  1 

10  2 

4000  1 

10  3 

4000  1 

10  4 

4000  1 

11  1 

4000  1 

11  2 

4000  1 

11  3 

4000  1 

11  4 

4000  2 

1  1 

4000  2 

1  2 

4000  2 

1  3 

4000  2 

1  4 

4000  2 

2  1 

4000  2 

2  2 

4000  2 

2  3 

4000  2 

2  4 

4000  2 

3  1 

4000  2 

3  2 

4000  2 

3  3 

4000  2 

3  4 

4000  2 

4  1 

4000  2 

4  2 

4000  2 

4  3 

4000  2 

4  4 

4000  2 

5  1 

4000  2 

5  2 

4000  2 

5  3 

4000  2 

5  4 

4000  2 

6  1 

4000  2 

6  2 

4000  2 

6  3 

4000  2 

6  4 

4000  2 

7  1 

4000  2 

7  2 

0.480  0.700 
0.480  0.709 
0.141  0.264 
0.348  0.547 
0.445  0.666 
0.445  0.681 
0.127  0.256 
0.336  0.523 
0.428  0.644 
0.428  0.665 
0.120  0.249 
0.329  0.508 
0.418  0.631 
0.418  0.654 
0.116  0.243 
0.324  0.497 
0.411  0.622 
0.411  0.648 
0.114  0.238 
0.321  0.490 
0.407  0.616 
0.407  0.643 
0.112  0.235 
0.319  0.485 
0.405  0.611 
0.405  0.640 
0.111  0.233 
0.318  0.481 
0.403  0.608 
0.403  0.638 
0.111  0.231 
0.312  0.464 
0.394  0.593 
0.394  0.627 
0.107  0.223 
0.767  0.856 
0.817  0.870 
0.856  0.904 
0.033  0.308 
0.613  0.745 
0.674  0.770 
0.707  0.813 
0.060  0.228 
0.508  0.661 
0.547  0.660 
0.585  0.733 
0.065  0.190 
0.455  0.604 
0.482  0.581 
0.522  0.676 
0.063  0.166 
0.427  0.565 
0.450  0.528 
0.490  0.636 
0.062  0.150 
0.412  0.538 
0.431  0.493 
0.472  0.608 
0.061  0.139 
0.402  0.520 
0.420  0.470 


0.758  0.697 
0.770  0.698 
0.314  0.113 
0.629  0.556 
0.724  0.669 
0.744  0.674 
0.310  0.145 
0.601  0.536 
0.700  0.653 
0.728  0.663 
0.301  0.160 
0.580  0.521 
0.685  0.644 
0.719  0.659 
0.292  0.165 
0.564  0.508 
0.676  0.640 
0.713  0.659 
0.284  0.167 
0.551  0.498 
0.670  0.638 
0.710  0.659 
0.277  0.167 
0.542  0.489 
0.666  0.637 
0.709  0.661 
0.272  0.167 
0.535  0.483 
0.663  0.636 
0.708  0.662 
0.268  0.166 
0.496  0.445 
0.654  0.640 
0.706  0.676 
0.246  0.158 
0.893  0.780 
0.934  0.852 
0.941  0.870 
0.565  0.080 
0.777  0.725 
0.806  0.776 
0.842  0.808 
0.352  0.164 
0.707  0.676 
0.695  0.684 
0.772  0.748 
0.275  0.180 
0.661  0.645 
0.619  0.619 
0.728  0.712 
0.236  0.175 
0.628  0.626 
0.567  0.575 
0.696  0.692 
0.211  0.166 
0.604  0.613 
0.530  0.545 
0.673  0.681 
0.194  0.157 
0.586  0.603 
0.504  0.526 


0.722  0.743 
0.733  0.754 
0.301  0.520 
0.613  0.667 
0.685  0.701 
0.704  0.719 
0.302  0.475 
0.589  0.638 
0.659  0.675 
0.687  0.698 
0.295  0.447 
0.570  0.619 
0.643  0.659 
0.677  0.685 
0.288  0.430 
0.556  0.606 
0.633  0.648 
0.672  0.677 
0.280  0.418 
0.544  0.597 
0.626  0.640 
0.669  0.671 
0.274  0.410 
0.535  0.590 
0.622  0.634 
0.667  0.667 
0.270  0.404 
0.528  0.585 
0.619  0.630 
0.666  0.664 
0.266  0.399 
0.492  0.563 
0.609  0.612 
0.666  0.649 
0.245  0.379 
0.829  0.928 
0.853  0.806 
0.903  0.952 
0.023  0.132 
0.757  0.820 
0.775  0.702 
0.830  0.850 
0.133  0.227 
0.699  0.728 
0.694  0.604 
0.764  0.761 
0.181  0.221 
0.661  0.666 
0.631  0.533 
0.722  0.700 
0.190  0.203 
0.633  0.623 
0.583  0.485 
0.693  0.658 
0.186  0.187 
0.612  0.593 
0.548  0.453 
0.672  0.628 
0.179  0.175 
. 0.595  0.572 
0.523  0.431 


0.688  0.657 
0.689  0.663 
0.623  0.227 
0.638  0.523 
0.645  0.623 
0.647  0.634 
0.577  0.225 
0.616  0.502 
0.623  0.603 
0.624  0.618 
0.554  0.220 
0.603  0.487 
0.610  0.590 
0.612  0.609 
0.540  0.216 
0.595  0.476 
0.602  0.583 
0.604  0.604 
0.532  0.212 
0.590  0.468 
0.597  0.578 
0.599  0.601 
0.527  0.208 
0.587  0.462 
0.593  0.574 
0.595  0.599 
0.523  0.206 
0.584  0.457 
0.590  0.572 
0.592  0.598 
0.521  0.204 
0.573  0.432 
0.579  0.564 
0.581  0.595 
0.509  0.192 
0.819  0.828 
0.349  0.866 
0.825  0.895 
0.137  0.231 
0.805  0.716 
0.537  0.752 
0.813  0.793 
0.309  0.195 
0.700  0.638 
0.498  0.643 
0.708  0.708 
0.305  0.176 
0.635  0.591 
0.460  0.573 
0.642  0.658 
0.286  0.160 
0.599  0.561 
0.437  0.528 
0.606  0.626 
0.274  0.148 
0.578  0.540 
0.423  0.498 
0.585  0.605 
0.266  0.139 
0.565  0.526 
0.414  0.478 
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4000  273 
4000  274 
4000  281 
4000  282 
4000  283 
4000  284 
4000  291 
4000  292 
4000  293 
4000  294 
4000  2  10  1 
4000  2  10  2 
4000  2  10  3 
4000  2  10  4 
4000  2  11  1 
4000  2  11  2 
4000  2  11  3 
4000  2  11  4 


0.460  0.589 
0.060  0.132 
0.396  0.507 
0.412  0.454 
0.453  0.575 
0.059  0.127 
0.391  0.498 
0.407  0.442 
0.448  0.565 
0.059  0.124 
0.388  0.491 
0.403  0.433 
0.444  0.558 
0.059  0.121 
0.375  0.459 
0.388  0.395 
0.428  0.524 
0.058  0.109 


0.656  0.674 
0.181  0.151 
0.572  0.596 
0.486  0.512 
0.644  0.669 
0.173  0.146 
0.561  0.590 
0.473  0.503 
0.635  0.666 
0.166  0.142 
0.553  0.586 
0.463  0.496 
0.628  0.664 
0.162  0.139 
0.514  0.562 
0.418  0.468 
0.594  0.656 
0.139  0.124 


0.656  0.608 
0.172  0.167 
0.582  0.558 
0.504  0.416 
0.645  0.594 
0.167  0.161 
0.572  0.547 
0.491  0.405 
0.636  0.584 
0.162  0.157 
0.565  0.540 
0.481  0.398 
0.629  0.576 
0.159  0.154 
0.527  0.504 
0.435  0.362 
0.597  0.540 
0.142  0.140 


0.572  0.591 
0.262  0.132 
0.557  0.515 
0.409  0.464 
0.564  0.581 
0.258  0.127 
0.551  0.508 
0.405  0.454 
0.558  0.574 
0.256  0.124 
0.547  0.502 
0.402  0.446 
0.554  0.569 
0.254  0.121 
0.528  0.474 
0.389  0.414 
0.535  0.544 
0.247  0.109 


*  *  rnvb . iua 

'RMIl'  'BTNK' 

**  Generic  (Unclassified)  PK  data 

9999  111  0.645  0.774  0.784  0.700  0.742  0.917  0.942 

9999  1  12  0.895  0.911  0.907  0.880  0.880  0.934  0.944 

9999  113  0.895  0.911  0.907  0.880  0.880  0.935  0.944 

9999  1  14  0.414  0.345  0.289  0.001  0.226  0.829  0.928 

9999  1  21  0.614  0.677  0.720  0.625  0.672  0.777  0.774 

9999  122  0.749  0.785  0.812  0.764  0.770  0.810  0.780 

9999  123  0.749  0.788  0.817  0.764  0.774  0.814  0.781 

9999  124  0.388  0.348  0.323  0.053  0,283  0.601  0.727 

9999  131  0.559  0.624  0.685  0.600  0.642  0.713  0.682 

9999  132  0.666  0.728  0.768  0.732  0.722  0.747  0.688 

9999  133  0.666  0.738  0.781  0.733  0.734  0.759  0.690 

9999  1  34  0.349  0.330  0.331  0.113  0.301  0.520  0.625 

9999  141  0.529  0.587  0.654  0.580  0.615  0,671  0.639 

9999  142  0.626  0.693  0.734  0.715  0.685  0.707  0.645 

9999  1  4  3  0.626  0.711  0.757  0.721  0.707  0.727  0.647 

9999  144  0.330  0.312  0.324  0.145  0.302  0.475  0.579 

9999  151  0.513  0.563  0.629  0.562  0,592  0.643  0.617 

9999  152  0.605  0.671  0.711  0.704  0.660  0.682  0.623 

9999  153  0.605  0,694  0.742  0.715  0.691  0.708  0.625 

9999  154  0.319  0.298  0.313  0,160  0.295  0.447  0,556 

9999  161  0.504  0,547  0.609  0.547  0.574  0.624  0.604 

9999  162  0.593  0.657  0.696  0.697  0.644  0.666  0.610 

9999  1  63  0.593  0,684  0.734  0.714  0.682  0.696  0.612 

9999  164  0.313  0.289  0,303  0,165  0.288  0.430  0.542 

9999  171  0.498  0.537  0.593  0.535  0.560  0.611  0.596 

9999  172  0.585  0.647  0.687  0.693  0.634  0.655  0.602 

9999  173  0.585  0.678  0.729  0.714  0.678  0.688  0.605 

9999  1  74  0.309  0.282  0.294  0.167  0.280  0.418  0.534 

9999  1  81  0.494  0.529  0.581  0.525  0.549  0.602  0.591 

9999  1  82  0,580  0.641  0.681  0.691  0.628  0.648  0.597 

9999  1  83  0.581  0.673  0.727  0.715  0.676  0.682  0.599 

9999  184  0.306  0.278  0.287  0.167  0.274  0.410  0.529 

9999  1  91  0.492  0.524  0.572  0.517  0.541  0.596  0.587 

9999  192  0.577  0.636  0.677  0,690  0.624  0.642  0.594 

9999  193  0.577  0.670  0.725  0.717  0.674  0.678  0.596 


0.730 

0,898 

0.898 

0.293 

0.664 

0.778 

0.780 

0.304 

0.621 

0.721 

0.729 

0.301 

0.591 

0.688 

0.701 

0.295 

0.570 

0.668 

0.686 

0.288 

0.555 

0.655 

0.677 

0.281 

0.544 

0.647 

0.672 

0.276 

0.535 

0.642 

0.669 

0.272 

0.529 

0.638 

0.667 
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1 
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4 
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1 

10 

1 
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1 
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2 
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1 

10 
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3 

9999 

2 

9 

4 

9999 

2 

10 

1 

9999 

2 

10 

2 

9999 

2 

10 

3 

9999 

2 

10 

4 

9999 

2 

11 

1 

9999 

2 

11 

2 

9999 

2 

11 

3 

9999 

2 

11 

4 

0.304  0.275 
0.490  0.520 
0.574  0.633 
0.575  0.667 
0.303  0.272 
0.481  0.502 
0.564  0.618 
0.564  0.657 
0.298  0.261 
0.841  0.910 
0.847  0.906 
0.912  0.948 
0.065  0.434 
0.740  0.787 
0.771  0.794 
0.820  0.845 
0.183  0.313 
0.634  0.700 
0.652  0.679 
0.700  0.762 
0.195  0.250 
0.574  0.642 
0.584  0.598 
0.632  0.705 
0.188  0.212 
0.541  0.601 
0.548  0.544 
0.596  0.664 
0.183  0.189 
0.522  0.573 
0.527  0.508 
0.575  0.636 
0.179  0.174 
0.511  0.554 
0.514  0.484 
0.562  0.616 
0.176  0.165 
0.503  0.540 
0.506  0.467 
0.553  0.602 
0.174  0.158 
0.498  0.530 
0.500  0.455 
0.547  0.592 
0.173  0.153 
0.494  0.523 
0.496  0.447 
0.543  0.584 
0.172  0.150 
0.478  0.489 
0.478  0.407 
0.525  0.549 
0.168  0.135 


0.282  0.167 
0.565  0.510 
0.674  0.689 
0.724  0.718 
0.278  0.166 
0.526  0.471 
0.664  0.690 
0.724  0.730 
0.255  0.158 
0.900  0.790 
0.939  0.862 
0.945  0.879 
0.595  0.087 
0.791  0.735 
0.816  0.789 
0.852  0.820 
0.389  0.173 
0.728  0.691 
0.707  0.703 
0.788  0.767 
0.303  0.188 
0.688  0.663 
0.633  0.640 
0.749  0.737 
0.258  0.182 
0.658  0.645 
0.582  0.597 
0.721  0.720 
0.230  0.172 
0.636  0.633 
0.546  0.568 
0.701  0.710 
0.210  0.163 
0.619  0.624 
0.520  0.548 
0.685  0.703 
0.197  0.156 
0.606  0.617 
0.502  0.535 
0.674  0.699 
0.187  0.150 
0.597  0.611 
0.489  0.525 
0.666  0.696 
0.180  0.146 
0.589  0.607 
0.480  0.518 
0.659  0.694 
0.175  0.143 
0.551  0.584 
0.435  0.489 
0.628  0.687 
0.151  0.127 


0.270  0.404 
0.534  0.591 
0.621  0.638 
0.674  0.675 
0.266  0.399 
0.498  0.569 
0.611  0.621 
0.675  0.662 
0.245  0.379 
0.835  0.948 
0.855  0.837 
0.907  0.966 
0.024  0.134 
0.765  0.838 
0.788  0.737 
0.836  0.866 
0.142  0.243 
0.708  0.747 
0.708  0.635 
0.771  0.778 
0.194  0.240 
0.671  0.684 
0.645  0.561 
0.731  0.718 
0.202  0.221 
0.644  0.640 
0.596  0.510 
0.703  0.676 
0.197  0.204 
0.623  0.610 
0.560  0.477 
0.683  0.647 
0.189  0.191 
0.607  0.589 
0.534  0.454 
0.668  0.626 
0.182  0.182 
0.594  0.575 
0.515  0.438 
0.657  0.612 
0.176  0.176 
0.585  0.564 
0.501  0.427 
0.648  0.601 
0.171  0.172 
0.577  0.556 
0.491  0.419 
0.642  0.594 
0.168  0.169 
0.540  0.519 
0.443  0.381 
0.611  0.557 
0.149  0.153 


0.525  0.269 
0,585  0.524 
0.591  0.636 
0.593  0.666 
0.522  0.267 
0.574  0.498 
0.580  0.626 
0.582  0.662 
0.511  0.253 
0,907  0.863 
0.547  0.885 
0.915  0.923 
0.144  0.273 
0.855  0.766 
0,661  0.790 
0.863  0.835 
0.326  0.257 
0.734  0.689 
0.586  0.684 
0.741  0.754 
0.321  0.233 
0.663  0.642 
0.532  0.613 
0.670  0.704 
0.301  0.212 
0.624  0.611 
0.502  0.567 
0.631  0.673 
0.288  0.196 
0.602  0.590 
0.484  0.536 
0.608  0.652 
0.280  0.184 
0.588  0.575 
0.474  0.516 
0,595  0,638 
0.274  0.176 
0.579  0.565 
0.466  0.501 
0,585  0,628 
0.271  0.170 
0.572  0.557 
0.461  0.491 
0.579  0.621 
0.268  0.166 
0.568  0.551 
0.458  0.483 
0.575  0.615 
0.267  0.163 
0.548  0.522 
0.442  0.449 
0.555  0.591 
0.259  0.148 


rpk3 

**  rin2vb.iua 
’PMI2'  'BTNK' 

**  Generic  (Unclassified)  PK  data 
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9999  1 

1  1 

9999  1 

1  2 

9999  1 

1  3 

9999  1 

1  4 

9999  1 

2  1 

9999  1 

2  2 

9999  1 

2  3 

9999  1 

2  4 

9999  1 

3  1 

9999  1 

3  2 

9999  1 

3  3 

9999  1 

3  4 

9999  1 

4  1 

9999  1 

4  2 

9999  1 

4  3 

9999  1 

4  4 

9999  1 

5  1 

9999  1 

5  2 

9999  1 

5  3 

9999  1 

5  4 

9999  1 

6  1 

9999  1 

6  2 

9999  1 

6  3 

9999  1 

6  4 

9999  1 

7  1 

9999  1 

7  2 

9999  1 

7  3 

9999  1 

7  4 

9999  1 

8  1 

9999  1 

8  2 

9999  1 

8  3 

9999  1 

8  4 

9999  1 

9  1 

9999  1 

9  2 

9999  1 

9  3 

9999  1 

9  4 

9999  1 

10  1 

9999  1 

10  2 

9999  1 

10  3 

9999  1 

10  4 

9999  1 

11  1 

9999  1 

11  2 

9999  1 

11  3 

9999  1 

11  4 

9999  2 

1  1 

9999  2 

1  2 

9999  2 

1  3 

9999  2 

1  4 

9999  2 

2  1 

9999  2 

2  2 

9999  2 

2  3 

9999  2 

2  4 

9999  2 

3  1 

9999  2 

3  2 

9999  2 

3  3 

9999  2 

3  4 

9999  2 

4  1 

9999  2 

4  2 

9999  2 

4  3 

9999  2 

4  4 

9999  2 

5  1 

0.645  0.774  0.784  0.700 
0.895  0.911  0.907  0.880 
0.895  0.911  0.907  0.880 
0.414  0.345  0.289  0.001 
0.614  0.677  0.720  0.625 
0.749  0.785  0.812  0.764 
0.749  0.788  0.817  0.764 
0,388  0.348  0.323  0.053 
0.559  0.624  0.685  0.600 
0.666  0.728  0.768  0.732 
0.666  0.738  0.781  0.733 
0.349  0.330  0.331  0.113 
0.529  0.587  0.654  0.580 
0.626  0.693  0.734  0.715 
0.626  0.711  0.757  0.721 
0.330  0.312  0.324  0.145 
0.513  0.563  0.629  0.562 
0.605  0.671  0.711  0.704 
0.605  0.694  0.742  0.715 
0.319  0.298  0.313  0.160 
0.504  0.547  0.609  0.547 
0.593  0.657  0.696  0.697 
0.593  0.684  0.734  0.714 
0.313  0.289  0.303  0.165 
0,498  0.537  0.593  0.535 
0.585  0.647  0.687  0.693 
0.585  0.678  0.729  0.714 
0.309  0.282  0.294  0.167 
0.494  0.529  0.581  0.525 
0.580  0.641  0.681  0.691 
0.581  0.673  0.727  0.715 
0.306  0.278  0.287  0.167 
0.492  0.524  0.572  0,517 
0.577  0.636  0.677  0.690 
0.577  0.670  0.725  0.717 
0.304  0.275  0.282  0.167 
0.490  0.520  0.565  0.510 
0.574  0.633  0,674  0.689 
0.575  0.667  0,724  0.718 
0.303  0.272  0.278  0.166 
0.481  0.502  0.526  0.471 
0.564  0.618  0.664  0.690 
0.564  0.657  0.724  0.730 
0.298  0.261  0.255  0.158 
0.841  0.910  0.900  0.790 
0,847  0.906  0.939  0.862 
0.912  0.948  0.945  0.879 
0.065  0.434  0.595  0.087 
0.740  0.787  0.791  0.735 
0.771  0.794  0.816  0.789 
0.820  0.845  0.852  0.820 
0,183  0.313  0,389  0.173 
0.634  0.700  0.728  0.691 
0.652  -0.679  0.707  0.703 
0.700  0.762  0.788  0.767 
0.195  0.250  0.303  0.188 
0.574  0.642  0.688  0.663 
0.584  0.598  0.633  0.640 
0.632  0,705  0.749  0.737 
0.188  0.212  0.258  0.182 
0.541  0.601  0.658  0.645 


0.742  0.917  0.942  0,730 
0,880  0.934  0,944  0.898 
0.880  0.935  0.944  0.898 
0.226  0,829  0.928  0.293 
0.672  0.777  0.774  0.664 
0,770  0,810  0.780  0.778 
0.774  0.814  0.781  0.780 
0.283  0.601  0.727  0.304 
0.642  0.713  0.682  0.621 
0.722  0.747  0.688  0.721 
0.734  0.759  0.690  0.729 
0.301  0.520  0.625  0.301 
0.615  0,671  0.639  0.591 
0.685  0.707  0.645  0.688 
0.707  0.727  0.647  0.701 
0.302  0.475  0.579  0.295 
0.592  0.643  0.617  0.570 
0.660  0.682  0.623  0.668 
0.691  0.708  0.625  0.686 
0.295  0.447  0.556  0.288 
0.574  0.624  0.604  0.555 
0.644  0.666  0.610  0.655 
0.682  0.696  0.612  0.677 
0.288  0.430  0.542  0.281 
0.560  0.611  0.596  0.544 
0.634  0.655  0.602  0.647 
0.678  0.688  0.605  0.672 
0.280  0.418  0.534  0.276 
0.549  0.602  0.591  0.535 
0.628  0.648  0.597  0.642 
0.676  0.682  0.599  0.669 
0.274  0.410  0.529  0.272 
0.541  0.596  0.587  0.529 
0.624  0.642  0.594  0.638 
0.674  0.678  0.596  0,667 
0,270  0.404  0,525  0.269 
0.534  0.591  0.585  0.524 
0.621  0.638  0.591  0.636 
0.674  0.675  0.593  0.666 
0.266  0.399  0,522  0.267 
0.498  0,569  0.574  0.498 
0.611  0.621  0.580  0.626 
0.675  0.662  0.582  0.662 
0.245  0.379  0.511  0.253 
0.835  0.948  0.907  0.863 
0.855  0.837  0.547  0.885 
0.907  0,966  0,915  0.923 
0.024  0,134  0.144  0.273 
0.765  0.838  0.855  0.766 
0.788  0.737  0.661  0.790 
0.836  0.866  0,863  0.835 
0.142  0.243  0.326  0.257 
0.708  0.747  0.734  0.689 
0.708  0.635  0,586  0.684 
0.771  0.778  0.741  0,754 
0.194  0.240  0.321  0.233 
0.671  0.684  0.663  0.642 
0.645  0.561  0.532  0,613 
0.731  0.718  0.670  0.704 
0.202  0.221  0,301  0.212 
0.644  0.640  0.624  0.611 
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9999  252 
9999  2  5  3 
9999  254 
9999  261 
9999  262 
9999  263 
9999  264 
9999  271 
9999  272 
9999  273 
9999  274 
9999  281 
9999  282 
9999  283 
9999  284 
9999  291 
9999  292 
9999  293 
9999  294 
9999  2  10  1 
9999  2  10  2 
9999  2  10  3 
9999  2  10  4 
9999  2  11  1 
9999  2  11  2 
9999  2  11  3 
9999  2  11  4 


0.548 

0.596 

0.183 

0.522 

0.527 

0.575 

0.179 

0.511 

0.514 

0.562 

0.176 

0.503 

0.506 

0.553 

0.174 

0.498 

0.500 

0.547 

0.173 

0.494 

0.496 

0.543 

0.172 

0.478 

0.478 

0.525 

0.168 


0.544 

0.664 

0.189 

0.573 

0.508 

0.636 

0.174 

0.554 

0.484 

0.616 

0.165 

0.540 

0.467 

0.602 

0.158 

0.530 

0.455 

0.592 

0.153 

0.523 

0.447 

0.584 

0.150 

0.489 

0.407 

0.549 

0.135 


0.582 

0.721 

0.230 

0.636 

0.546 

0.701 

0.210 

0.619 

0.520 

0.685 

0.197 

0.606 

0.502 

0.674 

0.187 

0.597 

0.489 

0.666 

0.180 

0.589 

0.480 

0.659 

0.175 

0.551 

0.435 

0.628 

0.151 


0.597 

0.720 

0.172 

0.633 

0.568 

0.710 

0.163 

0.624 

0.548 

0.703 

0.156 

0.617 

0.535 

0.699 

0.150 

0.611 

0.525 

0.696 

0.146 

0.607 

0.518 

0.694 

0.143 

0.584 

0.489 

0.687 

0.127 


0.596 
0.703 
0.197 
0.623 
0.5  60 
0.683 
0.189 
0.607 
0.534 
0.668 
0,182 
0.594 
0.515 
0.657 
0.176 
0.585 
0.501 
0.648 
0.171 
0.577 
0.491 
0,642 
0.168 
0.540 
0.443 
0.611 
0.149 


0.510 

0.676 

0.204 

0.610 

0.477 

0.647 

0.191 

0.589 

0.454 

0.626 

0.182 

0.575 

0.438 

0.612 

0.176 

0.564 

0.427 

0.601 

0.172 

0.556 

0.419 

0.594 

0.169 

0.519 

0.381 

0.557 

0.153 


0.502 
0.631 
0.288 
0.602 
0.484 
0.608 
0.280 
0.588 
0.474 
0.595 
0.274 
0.579 
0.466 
0.585 
0.271 
0.572 
0.461 
0.579 
0.268 
0.5  68 
0.458 
0.575 
0.267 
0.548 
0.442 
0.555 
0.259 


0.5  67 
0.673 
0.196 
0.590 
0.536 
0.652 
0.184 
0.575 
0.516 
0.638 
0.176 
0.565 
0.501 
0.628 
0.170 
0.557 
0.491 
0.621 
0.166 
0.551 
0.483 
0.615 
0.163 
0.522 
0.449 
0.591 
0.148 


rprio 


*******  rprio  -  Red  Weapon  Selection  Table  *** 

****************************ic*i^*************** 


********* 

********** 


*  Firer 

*  Unit 

*  Type 

Tgt 

Unit 

Type 

Range 

Band 

Num 

Min 

Range 

Max 

Range 

Priority 

Weapon 

'RTNK* 

’ BTNK* 

1 

0 

2000 

1 

2 

•RKEl' 

'RMIl* 

3 

'NULL' 

2 

2000 

3500 

1 

2 

'RMIl' 

'RKEl' 

3 

'NULL* 

* _ 

3 

3500 

6000 

1 

2 

'NULL' 

'NULL' 

3 

'NULL' 

* _ 

•RAPC 

’ BTNK* 

1 

0 

3500 

1 

2 

'RMI2’ 

'NULL' 

3 

'NULL' 

2 

3500 

5000 

1 

2 

'NXn,L' 

'NULL' 

3 

'NULL' 

*  _ _ _ 

3 

5000 

6000 

1 

2 

'NULL' 

'NULL' 

3 

'NULL' 
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rsens 


*RTNK* 

•THERMAL* 

•TWENTY* 


--  NFOV 

0.02 

0.3 

0.04 

0.05 

0.06 

0.07 

0.08 

0.10 

0.15 

0.23 

0.4 

0.5 

0.6 

1.0 

1.5 

2.0 

3.0 

4.2 

6.0 

9.0 

1.0 

1.4 

1.9 

2.3 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.4 

7.8 

8.2 

8.6 

8.8 

8.9 

9.0 

—  WFOV 

0.02 

0.3 

0.04 

0.05 

0.06 

0.07 

0.08 

0.10 

0.15 

0.23 

0. 4 

0.5 

0.6 

1.0 

1.5 

2.0 

3.0 

4.2 

6.0 

9.0 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 

1.4 

1.6 

GO 

2.0 

2.2 

2.4 

2.6 

2.8 

3.0 

3.2 

i.O  X.W  •■•w 

—  Horizontal  FOS,  Vertical  FOS 
22.0  8-0 


—  Horizontal  NFOV,  Vertical  NFOV 

1.4  2.8 

--  Horizontal  WFOV,  Vertical  WFOV 

6.4  12-8 

—  NFOV  Magnification,  WFOV  Magnification 

1.0  1.0 

—  NFOV  Stat  Acq  Level,  NFOV  Mov  Acq  Level 

4.0  4.0 

—  WFOV  Stat  Acq  Level,  WFOV  Mov  Acq  Level 

1.5  1.0 

—  N(dets),  pfalse(HD),  pfalse(FE) 

1  0.0  0.0 

—  Pinpoint  probabilities 
•BKEl*  0.03 

•  end* 


runit 


*  unit  type  exposure  loc  vehicle  weapl 
*RTNK*  4  ’Attacker*  *FE*  0000.  *RTNK*  *RKE1* 
*RAPC*  2  'Attacker*  *FE*  0100.  *RAPC*  *RMI2* 


weap2  weap3  sensor 
•RMIl*  'NULL*  'RTNK* 
•NULL*  'NULL*  'RTNK* 


★ 

it* 


ryeh 

•RTNK’ 

Turret  Dimensions:  H,  W,  FL,  BL 

0.8  1.2  1.55  1.55 

Hull  Dimensions:  H,  W,  FL,  BL 

1.8  1.65  3.4  3.4 

Target  Acquisition  variables: 

0.30  0.50  Opt  cont 

0.60  2.10  Th  cont 

1.5  4.0  Char  Dim 

22.0  44.0  Radar  Cross  Section 

Movement:  Speed,  Accel,  Decel,  Pausedf 
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3.333  1.000  2.000  0 
Times  to  Leave:  Break  Los,  Empty,  F-killed 
10.00  30.00  130.00 


Act  Prot:  Arc,  Prob  Det, 

0.  0 

Smoke  Grenades:  Ngrnd,  Prob, 

0  0.00  0.00  0.00  0. 
Laser  Warning  Inputs:  IF-LWR 
F  0.0 


Smokes, Durat 

00  0.00  0.00 

POP-SMK  ENGAGE 
F  F  F 


HIDE  NFOV  TSERCH 
3.0  30.0 


•RAPC 

Turret  Dimensions:  H, 
0.7  1.1 

Hull  Dimensions:  H,  W, 
1.7  1.45 


W,  FL,  BL 
1.35  1.35 

FL,  BL 
3.0  3.0 


Target  Acquisition  variables: 

0.20  0.40  Opt  cont 

0.50  1.80  Th  cont 

1,3  3.0  Char  Dim 

15.0  33.0  Radar  Cross  Section 

Movement;  Speed,  Accel,  Decel,  Pausedf 
3.333  1.000  2.000  0 
Times  to  Leave:  Break  Los,  Empty,  F-killed 
10.00  30.00  130.00 

Act  Prot:  Arc,  Prob  Det, 

0.  0 


Smoke  Grenades:  Ngrnd,  Prob,  Smokes, Durat 
0  0.00  0.00  0.00  0.00  0.00  0.00 
Laser  Warning  Inputs:  IF-LWR  POP-SMK  ENGAGE 
p  0.0  F  F  F 


HIDE  NFOV  TSERCH 
3.0  30.0 


rweap 


•RKEl’ 

Weap:  Kind, firemax, nrds, halt, tact, nrpt 

1  3500.  40  0  1  OF  F  500 

values  by  range:psense, tof , tfirst, tfix, reliab 


0.00  0.00 

0.4  0.6 

10.  11. 

5.  5. 

8*0.98 

Jockey:  ifpop, 
0  0 
Times :  tmedin, 
4.5 


0.00 
0.8 
12. 

5. 

ntf joc, 
30.0 
tmin 
0.0 


.00  0.00  0.00  0.00 

1.0  1.3  1.6  1.9 

13.  14.  15.  16. 

5 .  5 .  5 .  5 . 

timj  oc 


.  F 

0.00 

2.2 

17. 

5. 


Rof,  nrpb 

1.0  1 

Missile:  nipods,ntgts, trelod, pabtsm, pabtterr 

0  0  0  0.0  0.00  0.00 
Multiple:  ifmult,  tmult, nmult#  reload 
0  0.0  0  0 

*****  Missile  -  no  popdovm  to  reload  **** 


*RMI1* 

Weap:  Kind, firemax, nrds, halt, tact, nrpt 

^  4  3500.  8  0  1  8  F  F  500.  F 

values  by  range:psense, tof , tfirst, tfix, reliab 
8*0.0 

4.0  6.0  8.0  10.0  12.0  14.0  16.0  18.0 
8*15.0 
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10.0  8.0  6.0  4.0  2.0  0.0  0.0  0.0 

8*. 93 

Jockey:  ifpop,  ntfjoc,  tiinjoc 
0  0  30.0 
Times :  tmedin,  tmin 

14.0  0.0 

Rof,  nrpb 

1.0  1 

Missile;  ifdis,nipods,ntgts,trelod,pabt3m,pabtterr 

08  1  0.0  0.50  1.00 

Multiple:  ifmult,tmult,nmult,can  reload 

0  0.0  0  0 

ii***it  Missile  “  popdown  to  reload  **** 

'RMI2' 

Weap:  Kind, firemax,nrds, halt, tact, nrpt 

4  3500.  81  1  8  F  F  500.  F 

values  by  range:psense, tof , tfirst, tfix, reliab 
8*0.0 

4.0  6.0  8.0  10.0  12.0  14.0  16.0  18.0 

9*14.0  ^  „ 

10.0  8.0  6.0  4.0  2.0  0.0  0.0  0.0 

8*. 94 

Jockey;  ifpop,  ntfjoc,  timjoc 
1  0  30.0 

Times:  tmedin,  tmin 

8.5  0.0 

Rof,  nrpb 

1.0  1 

Missile:  if dis , nipods, ntgts , trelod, pabtsm, pabtterr 
0  2  1  30.0  0.50  1.00 

Multiple:  ifmult,tmult,nmult,can  reload 

0  0.0  0  0 


5.  Sample  Run  Scripts 

The  next  two  sections  describe  sample  run  scripU  that  can  be  used  to  execute  the  Groundwars  model. 


5.1  UNIX 


If  the  user  is  running  Groundwars  on  a  computer  which  uses  the  UNIX  operating  system, 
shown  below  wiU  run  the  model.  The  run  script  assumes  the  u^r’s  input  fi  es  are  m 
/aiBa/eomatock/gw652/aaa*)l«  and  that  the  Groundwars  executable  code  is  located  m 
/ams/coas  toGk/gw652 /sro. 


the  run  script 
the  directory 
the  directory 


# ! /bin/flh 

# - 

input_path*/ 

outfile*out 


_ rgw - run  groundwars- 

am5/com3tock/gw652/aample 


^ - 

outpa th* / ama / coma t o ck / gw65 2 / sampl e / $ out f i 1 e 

if  [  -f  $outpath  ] 
then 

echo  $outpath  exiata  'date'  »  liat 
elae 
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if  C  !  “f  $outpath  ] 
then 

echo  $ out file  >  $outpath 

time  /^/coMtock/gw652/3rc/gw6S2  »$outpath  2>  tmp 
cat  tmp  »  $outpath 
date  »$outpath 
chmod  660  $outpath 
rm  tmp 
fi 
fi 


5.2  PC 

If  the  user  is  running  Groundwars  on  a  IBM  compatible  PC  under  the  ^OS/Windows  operatm^^^^^ 

run  script  shown  below  wiU  run  the  model.  The  run  script  assumes  the  user  s  mput  files  are  in  the  dir^tory 

from  wLh  the  following  line  is  invoked,  and  that  the  Groundwars  executable  code  is  located  m 

directory  c:\gw652\src. 


c:\gw652\3rc\gw652.exe  >out 

6.  Sample  Output 

those  events  cancelled,  are  listed  in  the  event  history. 


6.1  Battle  Summary 


out 

Thu  Nov  19  14:23:58  est  1998 


Sensor: 

RTNK 

BTNK 

NFOV 

0 

1.000 

.00 

500 

1.000 

.42 

1000 

1.000 

.86 

1500 

1.000 

1.31 

2000 

1.000 

1.78 

2500 

1.000 

2.26 

3000 

.982 

2.75 

3500 

.955 

3.26 

4000 

.911 

3.78 

WFOV 

0 

1.000 

.00 

500 

1.000 

2.34 

1000 

1.000 

4.86 

1500 

1.000 

7.54 

2000 

1.000 

10.37 

2500 

.997 

13.33 

Alpha*cl*  *00 

RAPC 


1.000 

.00 

1.000 

.58 

1.000 

1.17 

1.000 

1.79 

1.000 

2.42 

.967 

3.07 

.915 

3.74 

.836 

4.07 

.738 

4.61 

1.000 

.00 

1.000 

3.27 

1.000 

6.76 

1.000 

10.46 

.996 

14.33 

.978 

18.37 
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3000 

.989 

16.41 

.936  22.68 

3500 

.968 

19.69 

.864  25.45 

4000 

.930 

23.11 

.767  28.66 

Sensor: 

RTNK 

Alpha* cl= 

.00 

BTNK 

NFOV 

0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

.980 

2.80 

2500 

.923 

3.66 

3000 

.817 

4.16 

3500 

.690 

4.93 

4000 

.561 

6.06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65.91 

Sensor: 

RTNK 

Alpha*cl» 

.00 

BTNK 

NFOV 

0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

.980 

2.80 

2500 

.923 

3.66 

3000 

.817 

4.16 

3500 

.690 

4.93 

4000 

.561 

6.06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65.91 

^sss  sss  S5  3SSS 

GROUNDWARS 

6.52 

INITIAL  CONDITIONS: 

Scenario:  Red  Attack 

Terrain:  Al  Mafraq 

Attack  Distribution:  Frontal 


Atmospheric  Conditions: 
10.0  km.  visibility 


Only  if  p-infinity  >  0 


Number  Unit 
Name 

4  BTNK 
4  RTNK 
2  RAPC 


Pinpoint  Restrictions: 

Replications :  3325 

Game  range:  4000  meters 
Max  Time:  1050.0  seconds 


Sensor 

Name 

BTNK 

RTNK 

RTNK 


Vehicle 

Name 

BTNK 

RTNK 

RAPC 


Weaponl 

Name 

BKBl 

RKEl 

RMI2 


Weapon2 

Name 

NULL 

RMIl 

NULL 


Weapon3 

Name 

NULL 

NULL 

NULL 


results : 


1.32  exchange  ratio 

2.13  surviving  force  ratio 


Average  Losses  by  Direct  Fire 
.  Enemy  Friendly 

Red  Losses  4.09  *00 

Blue  Losses  3.10  -00 

★***★  System  Exchange  Ratios  ***** 
(vehicles  killed  per  vehicle  lost) 
BTNK  i-32 

RTNK  1-18 

RAPC  -18 


***★★  Killer  -  Victim  Scoreboard  (Kills)  ***** 


Killers 
BTNK 
RTNK 
RAPC 
Pr.  Art 
On-call 
Total  Killed  -> 


BTNK 

RTNK 

RAPC 


Victims — >  BTNK 

.00 


.83 

.27 


RTNK 

2.40 

.00 

.00 


RAPC 

1.69 

.00 

.00 


Total 
.09 
.83 
.27 


4. 

2. 


.00 

.00 

.00 

.00 

.00 

.00 

i  ->  3 

.10 

2.40 

1.69 

Status  of 

Combatants  (Dead/Total) 

Alive 

M- 

'Dead  F~Dead 

M6F-Dead 

DEAD 

20.8 

1.6  2.3 

42.6 

32.7 

36.3 

3.6  3.2 

39.1 

17.8 

13.4 

2.3  4.9 

48.6 

30.8 

Losses  as  a  Fianction 
Time  Interval 


0- 

60 

60- 

120 

120- 

180 

180- 

240 

240- 

300 

300- 

360 

360- 

420 

420- 

480 

480- 

540 

of  Time 
RED  Dead 
.00 
.00 
.73 
1.53 
2.15 
2.66 
3.05 
3.38 
3.64 


BLUE  Dead 
.00 
.00 
.09 
.55 
1.15 
1.61 
2.06 
2,40 
2.66 


Exchange  Ratio 
.00 
.00 
8.07 
2.76 
1.87 
1.65 
1.48 
1.41 
1.37 
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540- 

600 

600- 

660 

660- 

720 

720- 

780 

780- 

840 

840- 

900 

900- 

960 

960- 

1020 

1020- 

1080 

3,86 

2.87 

3.98 

2.99 

4.03 

3.04 

4.04 

3.06 

4.05 

3.07 

4.06 

3.08 

4.07 

3.09 

4.08 

3.10 

4.09 

3.10 

1.34 

1.33 

1.32 

1.32 

1.32 

1.32 

1.32 

1.32 

1.32 


**************  BLUE  Force  Performance  ************* 


**★«*★★  Sensor  PerformcUice  ******* 
TARGETS  — >  RTNK  RAPC 

OBSERVERS  1  Reg.  Pinp.  Reg.  Pinp. 
BTNK  I  23.4  .0  3.2  .0 

Totals  I  23.4  .0  3.2  -0 


Total 

Reg.  Pinp. 
26.6  .0 
26.6  .0 


*★★**★★  Weapon  Performance  ******* 


********  SHOTS  ******** 
TARGETS  —  >  RTNK  RAPC 

BTNK  BKEl  47.5  25.1 

BTNK  47.5  25.1 

Totals  47.5  25.1 


Total 

72.6 

72.6 

72.6 


********  hits  ******** 

TARGETS  — >  RTNK  RAPC 
BTNK  BKBl  6.1  5. 
BTNK  6.1  5. 
Totals  6.1  5. 


Total 

11.1 

11.1 

11.1 


********  kills  ******* 

TARGETS  “>  RTNK 
BTNK  BKBl  2.4 

BTNK  2 . 4 

Totals  2.4 


RAPC 

1.7 

1.7 

1.7 


Total 

4.1 

4.1 

4.1 


************************************* ***^******** 
**************  red  Force  Performance  *********** 
************************************************* 


•kit 

kk 


kkkkkkk  Sensor  Performance  ******* 


TARGETS 
OBSERVERS | 
RTNK  I 

RAPC  I 

Totals  I 


— >  BTNK 
Reg.  Pinp. 
2.6  3.0 

,6  1.0 
3.2  3.9 


Total 


Reg. 

Pinp 

2.6 

3.0 

.6 

1.0 

3.2 

3.9 
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*★***★★ 


Weapon  Performance 


******* 


*♦***♦*★  SHOTS  ******** 


TARGETS  — > 

BTNK 

Total 

RTNK  RKEl 

1.9 

1,9 

RTNK  RMIl 

14.3 

14.3 

RTNK 

16.1 

16.1 

RAPC  RMI2 

2.1 

2.1 

RAPC 

2.1 

2.1 

Totals 

18.3 

18,3 

hits  ******** 


TARGETS  —  > 
RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


BTNK  Total 

1.2  1.2 

5.7  5.7 

6.9  6.9 

.7  .7 

.7  .7 

7.5  7.5 


*★★♦*♦*♦  kills  ******** 


RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


.4 

2.5  2.5 

2.8  2.8 

.3  .3 

.3  .3 

3.1  3.1 


TARGETS  — >  BTNK  Total 

4 


*******  SENSOR  PERFORMANCE  BY  RANGE  ****** 


Unit:  BTNK  vs  Unit 
Range  Interval 


0- 
500- 
1000- 
1500- 
2000- 
2500- 
3000- 
3500- 
4000- 


499 

999 

1499 

1999 

2499 

2999 

3499 

3999 

4499 


Unit:  BTNK  vs  Unit: 


Range  Interval 

0- 

499 

500- 

999 

1000- 

1499 

1500- 

1999 

2000- 

2499 

2500- 

2999 

RTNK 

Total 

.00 

.05 

.02 

.12 

.65 

1.47 

3.21 

17.95 

.00 


RAPC 

Total 

.00 

.00 

.00 

.01 

.07 

.15 


Regular 

.00 

.05 

.02 

.12 

.64 

1.46 

3.19 

17,95 

.00 


Regular 

.00 

.00 

.00 

.01 

.07 

.15 


Pinpoint 
.00 
.00 
.00 
,00 
.00 
.01 
.  .02 
.00 
.00 


Pinpoint 

.00 

.00 

.00 

.00 

.00 

.00 
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3000-  3499  I 

3500-  3999  I 

4000-  4499  I 


.50  .50 

2.48  2.48 

.00  .00 


.01 

.00 

.00 


Jnit:  RTNK 

vs  Unit:  BTNK 

Range  Interval  1 

Total 

Regular 

Pinpoint 

0- 

499  1 

.00 

.00 

.  00 

500- 

999  1 

.09 

.09 

.  00 

1000- 

1499  1 

.03 

.03 

.00 

1500- 

1999  1 

.18 

.15 

.  03 

2000- 

2499  1 

.83 

.60 

.23 

2500- 

2999  1 

1.38 

.70 

.  68 

3000- 

3499  1 

2.24 

.45 

1.79 

3500- 

3999  1 

.82 

.60 

.22 

4000- 

4499  1 

.00 

.00 

.00 

:  RAPC 

vs  Unit:  BTNK 

Lce  Interval  1 

Total 

Regular 

Pinpoint 

0- 

499  1 

.00 

.00 

.00 

500- 

999  1 

.01 

.01 

.00 

1000- 

1499  1 

.00 

.00 

.00 

1500- 

1999  1 

.02 

.02 

.  00 

2000- 

2499  1 

.11 

.07 

.03 

2500- 

2999  1 

.24 

.09 

.  15 

3000- 

3499  1 

-95 

.18 

.77 

3500- 

3999  1 

.27 

.27 

.  00 

4000- 

4499  1 

.00 

.00 

.  00 

*****  FOV  SENSOR  PERFORMANCE  BY  RANGE  ***** 


Unit:  BTNK 


Tgts  Actually  Acquired 


Tgts  W-Acq,  N-Failed 


Range  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


#  Avg 

W  Time 

Avg  N  Time 

# 

Avg  W  Time 

.00 

.00 

.00 

.00 

.00 

.05 

1.82 

3.00 

.00 

.00 

.02 

6.10 

3.00 

.00 

.00 

.13 

8.17 

3.00 

.00 

.00 

.72 

8.37 

3.00 

.00 

1.72 

1.61 

8.35 

3.00 

.01 

8.82 

3.68 

7.80 

3.00 

.19 

8.80 

20.43 

6.04 

3.00 

.59 

7.93 

.00 

.00 

.00 

.00 

.00 

26.64 

6.49 

3.00 

.78 

8.14 

Unit:  RTNK 


Tgts  Actually  Acquired  Tgts  W-Acq,  N-Failed 


nge  Interval  1 

« 

Avg  W  Time 

Avg  N  Time 

« 

0-  499  1 

.00 

.00 

.00 

.00 

500-  999  1 

.09 

4.76 

3.00 

.00 

1000-  1499  1 

.03 

10.40 

3.00 

.00 

1500-  1999  1 

.15 

11.47 

3.00 

.00 

2000-  2499  1 

.60 

9.32 

3.00 

.00 

2500-  2999  1 

.70 

8.07 

3.00 

.00 

Avg  W  Time 
.00 
.00 
.00 
.00 
.00 
.00 
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3000-  3499 
3500-  3999 
4000-  4499 
Totals 

1  .45 

1  .60 

!  .00 

1  2.61 

7.70 

7.59 

.00 

8.30 

3.00 

3.00 

.00 

3.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

Unit;  RAPC 

Tgts  Actually 

Acquired 

Tgts  W-Acq, 

N-Failed 

Range  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


Avg 

W  Time 

Avg  N  Time 

# 

Avg  W  Time 

.00 

4.39 

3.00 

.00 

.00 

.01 

.00 

7.06 

11.41 

3.00 

3.00 

o  o 
o  o 

.00 

.00 

.02 

11.59 

3.00 

.00 

.00 

.07 

10.55 

3.00 

.00 

.00 

.09 

8.41 

3.00 

.00 

.00 

.18 

26.16 

3.00 

.00 

.00 

.27 

6.33 

3.00 

.00 

.00 

.00 

.64 

.00 

12.90 

.00 

3.00 

.00 

.00 

.00 

.00 

*******  weapon  performance  by  range  ****** 


Unit/Weap:  BTNK  /BKEl 
Range  Interval  I  Shots 


0-  499  .00 

500-  999  .07 

1000-  1499  .06 

1500-  1999  1.08 

2000-  2499  7.72 

2500-  2999  18.34 

3000-  3499  20.24 

3500-  3999  .00 


vs  Unit 

:  RTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.06 

.03 

1000 

.03 

.01 

1500 

.32 

.12 

2000 

1.41 

.53 

2500 

2.26 

.87 

3000 

2.00 

.83 

3500 

.00 

.00 

4000 

P(hit)  P(k/h)  P(k/s) 
.96  .87  .84 

.57  .66  .38 

.31  .54  .17 

.26  .54  .14 

.12  .49  .06 

.11  .48  .05 

.08  .44  .04 

.00  .00  .00 


Unit/Weap:  BTNK  / 
Range  Interval  I  Shots 


0-  499  .00 

500-  999  .07 

1000-  1499  .06 

1500-  1999  1.08 

2000-  2499  7.72 

2500-  2999  18.34 

3000-  3499  20.24 

3500-  3999  .00 


vs  Unit:  RTNK 


Hits 

Kills 

.00 

.00 

.06 

.03 

.03 

.01 

.32 

.12 

1.41 

.53 

2.26 

.87 

2.00 

.83 

.00 

.00 

Unit/Weap:  BTNK 

/BKEl 

Range  Interval  1 

Shots 

0-  499 

.00 

500-  999 

.00 

1000-  1499 

.01 

1500-  1999 

.13 

2000-  2499 

.75 

2500-  2999 

2.93 

3000-  3499 

21.26 

3500-  3999 

.00 

vs  Unit 

:  RAPC 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.01 

.00 

1500 

.04 

.01 

2000 

.21 

.07 

2500 

.57 

.21 

3000 

4.22 

1.39 

3500 

,00 

.00 

4000 

P(hit)  P(k/h)  P(k/3) 

.94  .87  .82 
.51  .66  .34 
.27  .54  .15 
.22  .54  .12 
.10  .49  .05 
.09  .48  .04 
.07  .44  .03 
.00  .00  .00 
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Unit/Weap:  BTNK  / 
Range  Interval  1  Shots 
0-  499  -00 

500-  999  .00 

1000-  1499  .01 

1500-  1999  .13 

2000-  2499  .75 

2500-  2999  2.93 

3000-  3499  21.26 

3500-  3999  .00 


Unit/Weap:  RTNK  /RKEl 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .14 

1000-  1499  .10 

1500-  1999  .52 

2000-  2499  .82 

2500-  2999  .26 

3000-  3499  .03 

3500-  3999  .00 


Unit/Weap:  RTNK  /RMIl 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .17 

2000-  2499  1.69 

2500-  2999  5.06 

3000-  3499  7.35 

3500-  3999  .00 


Unit/Weap:  RTNK  / 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .14 

1000-  1499  .10 

1500-  1999  .68 

2000-  2499  2.51 

2500-  2999  5.32 

3000-  3499  7.37 

3500-  3999  .00 


Unit/Weap:  RAPC  /RMI2 
Range  Interval  1  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .03 

2000-  2499  .16 

2500-  2999  .39 

3000-  3499  1.56 

3500-  3999  .00 


VS  Unit 

;  RAPC 

Hits 

Kills 

.00 

.00 

.00 

.00 

.01 

.00 

.04 

.01 

.21 

.07 

.57 

.21 

4.22 

1.39 

.00 

.00 

vs  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.09 

.03 

1000 

.07 

.02 

1500 

.37 

.11 

2000 

.49 

.16 

2500 

.13 

.05 

3000 

,01 

.00 

3500 

.00 

.00 

4000 

vs  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.12 

.05 

2000 

.93 

.41 

2500 

2.26 

.95 

3000 

2.39 

1.06 

3500 

.00 

.00 

4000 

vs  Unit 

;  BTNK 

Hits 

Kills 

.00 

.00 

.09 

.03 

.07 

.02 

.49 

.16 

1.42 

.57 

2.39 

1.00 

2.40 

1.06 

.00 

.00 

vs  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

,00 

1000 

.00 

.00 

1500 

.02 

.01 

2000 

.08 

.03 

2500 

.14 

.06 

3000 

.42 

.17 

3500 

.00 

.00 

4000 

P(hit) 

P(k/h) 

P  (Ic/s) 

.67 

.66 

.44 

.67 

.  66 

.44 

.78 

,66 

.51 

.67 

.65 

.44 

.53 

.58 

.30 

.42 

.52 

.22 

.34 

,47 

.16 

.00 

.00 

.00 

P{hit) 

P(k/h) 

P (k/s] 

.61 

,59 

.36 

.55 

.59 

.33 

.76 

.66 

.50 

.64 

.66 

.43 

.51 

.59 

.30 

.40 

.55 

.22 

.32 

.52 

.17 

.00 

.00 

.00 

P{hit) 

P(k/h) 

P  (k/s) 

.61 

.59 

.36 

.55 

.59 

.33 

.76 

.66 

.50 

.64 

.66 

.43 

.51 

.59 

.30 

.40 

,55 

.22 

.32 

.52 

.17 

.00 

.00 

.00 
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Unit/Weap:  RAPC 
Range  Interval  1 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 


/ 

vs  Unit 

:  BTNK 

Shots 

Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

,00 

.00 

.03 

.02 

.01 

.16 

.08 

.03 

.39 

.14 

.06 

1.56 

.42 

.17 

o 

o 

.00 

.00 

27.07  blue  rnds  consumed  per  red  unit  killed 
17.62  red  rnds  consiomed  per  blue  unit  killed 


.00 

.00 


avg  num  times  each  blue  unit 
avg  num  times  each  red  unit 


scheds  a  delayed  emg  firing 
scheds  a  delayed  emg  firing 


.00 

.00 


avg  num  times  each 
avg  num  times  each 


blue  unit  fires  a 
red  unit  fires  a 


delayed  emg  round 
delayed  emg  round 


.00 

.00 


avg  extra  time  each  blue  unit 
avg  extra  time  each  red  unit 


scheds  a  delayed  emg  firing 
scheds  a  delayed  emg  firing 


.00 

.00 


avg  extra  time  each 
avg  extra  time  each 


blue  unit  fires  a 
red  unit  fires  a 


delayed  emg  round 
delayed  emg  round 


relative  width  statistics  (95.%  conf) 


half 

lower 

upper 

reltv 

mean 

length 

boxmd 

bo\ind 

width 

blue 

red 

dead 

dead 

3.10 

4.09 

.04 

.06 

3.06 

4.03 

3.15 

4.15 

.01 

,01 

good 

good 

exch 

ratio 

1.32 

.07 

1.25 

1.38 

.05 

good 

blue 

red 

rnds 

rnds 

18.15 

3.05 

.20 

.04 

17.95 

3.00 

18.34 

3.09 

.01 

.01 

good 

good 

Thu  Nov  19  14:27:13  est  1998 


6.2  Replication  Summary 

out 

Thu  Kov  19  14:35:37  est  1998 


NFOV 

Sensor: 

RTNK 

BTNK 

0 

1.000 

.00 

500 

1.000 

.42 

1000 

1.000 

.86 

1500 

1.000 

1.31 

2000 

1.000 

1.78 

2500 

1.000 

2.26 

3000 

.982 

2.75 

3500 

.955 

3.26 

4000 

.911 

3.78 

Alpha* cl“  -00 

RAPC 


1.000 

.00 

1.000 

.58 

1.000 

1.17 

1.000 

1.79 

1.000 

2.42 

.967 

3.07 

.915 

3.74 

.836 

4.07 

.738 

4.61 
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WFOV 

0  1.000  .00  1.000  .00 

SOO  1.000  2.34  1.000  3.27 

1000  1.000  4.86  1.000  6.76 

1500  1.000  7.54  1.000  10.46 

2000  1.000  10.37  .996  14.33 

2500  .997  13.33  .978  18.37 

3000  .989  16.41  .936  22.68 

3500  .968  19.69  .864  25.45 

4000  .930  23.11  .767  28.66 

Sensor:  RTNK  Alpha*cl» 

BTNK 


NFOV 


0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

.980 

2.80 

2500 

.923 

3.66 

3000 

.817 

4.16 

3500 

.690 

-  4.93 

4000 

.561 

6.06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65,91 

Sensor:  RTNK  Alpha*cl= 

BTNK 


NFOV 


0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

.980 

2.80 

2500 

.923 

3,66 

3000 

.817 

4.16 

3500 

.690 

4.93 

4000 

.561 

6.06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65.91 

status  of  combatants  average  rounds 

I - blue - 1  I red 1  used  per  sys 

rep  al  mo  fo  m£  k  al  mo  fo  mf  k  blue  red 

110021  10023  25.0  2.3 

200022  50001  18.8  3.2 


Seeds  for  next  rep 
general  LOS 

1223423358  1384844454 

977260115  232126988 
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3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


1 

0 

2 

0 

1 

0 

1 

3 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

0 

2 

1 

0 

0 

1 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 


1 

2 

0 

2 

2 

2 

2 

1 

2 

3 

1 

2 

2 

3 

3 

4 
3 
2 
1 
1 
2 
2 
2 
2 
1 
3 
2 
3 


2 

2 

2 

2 

1 

1 

1 

0 

2 

1 

2 

0 

2 

1 

1 

0 

1 

2 

3 

1 

1 

2 

1 

0 

3 

1 

2 

1 


0 

5 
0 
1 
2 
2 
2 
0 
1 
4 
0 
0 
3 

3 
1 

4 
2 
4 
4 
0 
0 
4 
0 
0 

6 
1 
2 
3 


0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 


1 

0 

0 

1 

0 

1 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 


3 
0 
5 
1 

4 
0 
0 

5 
4 
2 
4 
4 
2 
2 
2 
1 

3 
2 
1 

4 
3 
1 
2 
2 
0 
2 
3 
2 


2 

0 

1 

3 

0 

1 

3 
1 
0 
0 
1 
1 
1 
1 
0 
1 
1 
0 
1 
2 
2 
1 
2 

4 
0 
3 
1 
1 


22.5 

2.5 

20317163S2 

99744729 

6.8 

4.0 

1292943772 

454605543 

9.3 

1.7 

491811045 

1960133462 

24 . 0 

4.0 

1597819577 

1683888155 

15.5 

.8 

7124244 

554673958 

18 . 3 

3.5 

1235346487 

1697757280 

26.8 

3.2 

1827289356 

1455419590 

23 . 8 

2.0 

817370876 

897278514 

18 . 8 

4.0 

1171935539 

774702973 

11 . 8 

6.0 

609351331 

907719736 

23 . 3 

2.2 

336287778 

1403042815 

26.5 

2.5 

1642435870 

779559595 

16.5 

4.2 

1184562562 

403256689 

15.0 

2.5 

1100090768 

272725105 

20.3 

3.0 

1396819377 

405246393 

13.3 

2.8 

2114234317 

1816454435 

16.3 

2.0 

1376193798 

1547213155 

11.3 

2.3 

1088064960 

717703736 

10.3 

4.2 

1076918272 

1404748076 

20.8 

1.2 

1730591863 

954336659 

15.8 

2.5 

1294712206 

1696986678 

6.8 

4.0 

796161562 

910093397 

33.5 

4.7 

285780541 

.385723159 

21.5 

3.0 

1055135233 

1924466720 

7.0 

3.8 

155873855 

2137395722 

23.8 

5.2 

1250444110 

910367353 

11.3 

4.5 

947270353 

731231009 

13.8 

1.5 

803887786 

1825895061 

GROUNBWARS  6.52 


INITIAL  CONDITIONS: 

Scenario:  Red  Attack 

Terrain:  Al  Mafraq 

Attack  Distribution:  Frontal 

Atmospheric  Conditions: 

10.0  km.  visibility  ...  n 

pinpoint  Restrictions:  Only  if  p-infinity  >  0 

Replications:  30. 

Game  range:  4000  meters 
Max  Time:  1050.0  seconds 


Number  Unit 
Name 
4  BTNK 
4  RTNK 
2  RAPC 


Vehicle 

Name 

BTNK 

RTNK 

RAPC 


Weaponl 

Name- 

BKEl 

RKEl 

RMI2 


Weapon2 

Name 

NULL 

RMIl 

NULL 


Weapons 

Name 

NULL 

NULL 

NULL 


Sensor 

Name 

BTNK 

RTNK 

RTNK 


RESULTS : 


1.10  exchange  ratio 

3.94  surviving  force  ratio 


Average  Losses  by  Direct  Fire  *** 
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Enemy  Friendly 
Red  Losses  3.77  -O' 
Blue  Losses  3.43  *0' 


*****  System  Exchange  Ratios  ***** 
(vehicles  killed  per  vehicle  lost) 
BTNK  1-10 

RTNK  1 • 47 

RAPC  • 18 


*****  Killer  -  Victim  scoreboard 


Killers  1  Victims 
BTNK 
RTNK 
RAPC 
Pr.  Art 
On-call 

Total  Killed  -> 


RTNK 


(Kills) 

RAPC 


.00 

2.13 

1.63 

3.13 

.00 

.00 

.30 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.43 

2.13 

1.63 

Total 

3.77 

3.13 

.30 


Average 

Status  of 
Alive 

Combatants 
M-Dead  ' 

(Dead/Total) 

F-Dead  M&F-Dead 

DEAD 

BTNK 

13.3 

.8 

1.7 

50.0 

34.2 

RTNK 

42.5 

4.2 

5.8 

32.5 

15.0 

RAPC 

15.0 

3.3 

3.3 

45.0 

33.3 

Losses  as  a  Function 


Time  Interval 


0- 

60 

60- 

120 

120- 

180 

180- 

240 

240- 

300 

300- 

360 

360- 

420 

420- 

480 

480- 

540 

540- 

600 

600- 

660 

660- 

720 

720- 

780 

780- 

840 

840- 

900 

900- 

960 

960- 

1020 

1020- 

1080 

of  Time 
RED  Dead 
.00 
.00 
.67 

1.43 
1.90 

2.37 
2.67 
2.97 
3.13 

3.43 
3.63 
3.70 

3.73 

3.73 

3.73 

3.77 

3.77 

3.77 


BLUE  Dead 
.00 
.00 
.07 
.60 

1.17 
1.70 
2.20 

2.37 
2.87 

3.17 
3.30 
3.33 

3.37 

3.37 

3.37 
3.40 

3.43 

3.43 


Exchange  Ratio 
.00 
.00 
10.00 

2.39 
1.63 

1.39 
1.21 
1.25 
1.09 
1.08 
1.10 
1.11 
1.11 
1.11 
1.11 
1.11 
1.10 
1.10 


* 

* 

* 


**★★**★**★★★*  blub  Force  Performance 


Sensor  Performance  ******* 
TARGETS  — >  RTNK  RAPC 

OBSERVBRSI  Reg.  Pinp.  Reg.  Pinp. 
BTNK  1  20.5  .0  3.0  .0 


Total 

Reg.  Pinp. 
23.5  .0 
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Totals  I  20.5 


0 


3.0 


0  23.5 


.0 


*******  Weapon  Performance  ******* 


********  SHOTS  ******** 


TARGETS  — 
BTNK  BKEl 
BTNK 
Totals 


RTNK  RAPC 

49.6  20.8 

49.6  20.8 

49.6  20.8 


Total 

70.3 

70.3 

70.3 


********  hits  ******** 

TARGETS  — >  RTNK  RAPC 

BTNK  BKEl  6.3  5.0 

BTNK  6.3  5.0 

Totals  6.3  5.0 


Total 

11.3 

11.3 

11.3 


********  kills  ******** 

TARGETS  ">  RTNK  RAPC 
BTNK  BKEl  2.1  1-6 

BTNK  2.1  1-6 

Totals  2.1  1*6 


Total 

3.8 

3.8 

3.8 


******* 

******* 

******* 


******* 

******* 

******* 


************************************* 
RED  Force  Performance  ************* 
************************************* 


*******  Sensor  Performance  ******* 
TARGETS  — >  BTNK  Total 


OBSERVERS  I 
RTNK  I 

RAPC  I 

Totals  I 


Reg.  Pinp. 

2.6  3.2 

.5  1.2 

3.2  4.4 


Reg.  Pinp. 

2.6  3.2 

.5  1.2 

3.2  4.4 


*******  Weapon  Perf omance  ******* 


********  shots  ******** 


TARGETS  " 
RTNK  RKBl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


BTNK 

Total 

1.8 

1.8 

15.1 

15.1 

16.9 

16.9 

1.8 

1.8 

1.8 

1.8 

18.6 

18.6 

********  hits  ******** 


targets  — >  BTNK 

Total 

RTNK  RKEl  1.2 

1.2 

RTNK  RMIl  6.8 

6.8 

RTNK  7 . 9 

7.9 
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RAPC  RMI2 

.8 

.8 

RAPC 

.8 

.8 

Totals 

8.8 

8.8 

********  kills  ******** 

TARGETS  — >  BTNK 

Total 

RTNK  RKEl  • 3 

.3 

RTNK  RMIl  2.8 

2.8 

RTNK  3 . 1 

3.1 

RAPC  RMI2  .3 

.3 

RAPC  -3 

.3 

Totals  3.4 

3.4 

★★★**★♦  SENSOR  PERFORMANCE  BY  RANGE  ****** 


Unit:  BTNK  vs  Unit: 

Range  Interval  I 

0-  499  I 

500-  999  I 

1000-  1499  I 

1500-  1999  1 

2000-  2499  I 

2500-  2999  I 

3000-  3499  ( 

3500-  3999  I 

4000-  4499  I 


RTNK 

Total 

.00 

.03 

.00 

.17 

.80 

1.47 

3.10 

14.93 

.00 


Regular 

Pinpoint 

.00 

.00 

.03 

.00 

.00 

.00 

.17 

.00 

.80 

.00 

1.47 

.00 

3.10 

.00 

14.93 

.00 

.00 

.00 

Unit:  BTNK 

vs  Unit:  RAPC 

Regular 

Range  Interval  1 

Total 

0- 

499  1 

.00 

.00 

500- 

999  1 

.03 

.03 

1000- 

1499  1 

.00 

.00 

1500- 

1999  1 

,03 

.03 

2000- 

2499  1 

.10 

.10 

2500- 

2999  1 

.17 

.17 

3000- 

3499  1 

.27 

.27 

3500- 

3999  1 

2.37 

2,37 

4000- 

4499  1 

.00 

.00 

Pinpoint 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


:  RTNK 

vs  Unit:  BTNK 

Loe  Interval  1 

Total 

Regular 

Pinpoint 

0- 

499  1 

.00 

.00 

.00 

500- 

999  1 

.20 

.20 

.00 

1000- 

1499  1 

.00 

.00 

.00 

1500- 

1999  1 

.23 

.23 

.  00 

2000- 

2499  1 

1.27 

.73 

.  53 

2500- 

2999  i 

,93 

.47 

.47 

3000- 

3499  1 

2.63 

.60 

2.03 

3500- 

3999  1 

.60 

.40 

.20 

4000- 

4499  I 

.00 

.00 

.  00 

Unit:  RAPC  vs  Unit:  BTNK 
Range  Interval  I  Total 

0-  499  I  -00 


Regular  Pinpoint 
.00  -00 
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500-  999 
1000-  1499 
ISOO-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 


*****  poV  SENSOR 


Unit:  BTNK 


Range  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


Unit :  RTNK 


Rauige  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


Unit:  RAPC 


Range  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


.03  .03  .00 

.00  .00  .00 

.03  .03  .00 

.07  .03  .03 

.20  .07  .13 

1.10  .07  1.03 

.30  .30  .00 

.00  .00  .00 


PERFORMANCE  BY  RANGE  ***** 


Tgts  Actually  Acquired 


Tgts  W-Acq,  N-Failed 


# 

Avg  W  Time 

Avg  N  Time 

.00 

.00 

.00 

.07 

1.83 

3.00 

.00 

.00 

.00 

.20 

8.28 

3.00 

.90 

9.26 

3.00 

1.63 

7.83 

3.00 

3.37 

7.44 

3.00 

17.30 

6.43 

3.00 

.  .00 

.00 

.00 

23.47 

6.78 

3.00 

# 

Avg  W  Time 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.32 

.03 

5.72 

.37 

5.64 

.47 

4.85 

.00 

.00 

.90 

5.04 

Tgts  Actually  Acquired 


Tgts  W-Acq,  N-Failed 


#  Avg  W  Time 


.00 

.00 

.20 

7.15 

.00 

.00 

.23 

10.73 

.73 

8.61 

.47 

7.39 

.60 

9.89 

.40 

8.46 

.00 

.00 

2.63 

8.74 

Avg  N  Time 
.00 
3.00 
.00 
3.00 
3.00 
3.00 
3.00 
3.00 
.00 
3.00 


#  Avg  W  Time 


.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

Tgts  Actually  Acquired 


Tgts  W-Acq,  N-Failed 


Avg  W  Time 

Avg  N  Time 

.00 

.00 

.00 

.03 

10.02 

3.00 

.00 

.00 

.00 

.03 

19.46 

3.00 

.03 

18.84 

3.00 

.07 

12.45 

3.00 

.07 

12.32 

3.00 

.30 

5.68 

3.00 

.00 

.00 

.00 

.53 

9.31 

3.00 

#  Avg  W  Time 


00 

.00 

00 

-00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 
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*******  WEAPON  PERFORMANCE  BY  RANGE 


****** 


Unit/Weap:  BTNK  /BKEl 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .13 

1000-  1499  .00 

1500-  1999  1.50 

2000-  2499  9.80 

2500-  2999  17.50 

3000-  3499  20.63 

3500-  3999  .00 


Unit/Weap:  BTNK  / 
Range  Interval  1  Shots 
0-  499  .00 

500-  999  .13 

1000-  1499  .00 

1500-  1999  1.50 

2000-  2499  9.80 

2500-  2999  17.50 

3000-  3499  20.63 

3500-  3999  .00 


Unit/Weap:  BTNK  /BKEl 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .40 

2000-  2499  2.20 

2500-  2999  1.53 

3000-  3499  16.63 

3500-  3999  .00 


Unit/Weap;  BTNK  / 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .40 

2000-  2499  2.20 

2500-  2999  1.53 

3000-  3499  16.63 

3500-  3999  .00 


Unit/Weap:  RTNK  /RKBl 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .37 

1000-  1499  .00 

1500-  1999  .60 

2000-  2499  .67 

2500-  2999  .13 


V3  Unit 

:  RTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.10 

.03 

1000 

.00 

.00 

1500 

.53 

.20 

2000 

1.50 

.43 

2500 

2.23 

.83 

3000 

1.97 

.63 

3500 

.00 

.00 

4000 

vs  Unit 

:  RTNK 

Hits 

Kills 

.00 

.00 

.10 

.03 

.00 

.00 

.53 

.20 

1.50 

.43 

2.23 

.83 

1.97 

.63 

.00 

.00 

vs  Unit 

:  RAPC 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.10 

.03 

2000 

.33 

.13 

2500 

.33 

.13 

3000 

4.23 

1.33 

3500 

.00 

.00 

4000 

vs  Unit :  RAPC 

Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.10 

.03 

.33 

.13 

.33 

.13 

4.23 

1.33 

.00 

.00 

vs  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.30 

.07 

1000 

.03 

.00 

1500 

.40 

.10 

2000 

.33 

.13 

2500 

.10 

.00 

3000 

(hit) 

P  (k/h) 

p (k/s; 

.96 

.87 

.84 

.57 

.66 

.38 

.31 

.54 

.17 

.26 

.54 

.14 

.12 

.49 

.06 

.11 

.48 

.05 

.08 

.44 

.04 

.00 

.00 

.00 

(hit) 

P(k/h) 

p  (k/s; 

.94 

.87 

.82 

.51 

.66 

.34 

.27 

.54 

.15 

.22 

.54 

.12 

.10 

.49 

.05 

.09 

.48 

.04 

.07 

.44 

.03 

.00 

,00 

.00 

(hit) 

P(k/h) 

P(k/s] 

.67 

.66 

.44 

.67 

.66 

.44 

.78 

.66 

.51 

.67 

.65 

.44 

.53 

.58 

.30 

.42 

.52 

.22 
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3000-  3499  .00 

3500-  3999  -00 


Unit /We ap:  RTNK  /RMIl 
Range  Interval  I  Shots 
0-  499  .00 

SOO-  999  .00 

1000-  1499  .00 

1500-  1999  .27 

2000-  2499  2.13 

2500-  2999  5.10 

3000-  3499  7.60 

3500-  3999  .00 


Unit/Weap:  RTNK  / 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .37 

1000-  1499  .00 

1500-  1999  .87 

2000-  2499  2.80 

2500-  2999  5.23 

3000-  3499  7.60 

3500-  3999  .00 


Unit/Weap:  RAPC  /RMI2 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .03 

1000-  1499  .00 

1500-  1999  .03 

2000-  2499  .07 

2500-  2999  .40 

3000-  3499  1.23 

3500-  3999  .00 


.00 

.00 

3500 

.00 

.00 

4000 

VS  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.17 

.10 

2000 

1.37 

.70 

2500 

2.60 

1.03 

3000 

2.63 

1.00 

3500 

.00 

.00 

4000 

vs  Unit 

:  BTNK 

Hits 

Kills 

.00 

.00 

.30 

.07 

.03 

.00 

.57 

.20 

1.70 

.83 

2.70 

1.03 

2.63 

1.00 

.00 

.00 

vs  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.03 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

.07 

.03 

2500 

.17 

.07 

3000 

.57 

.20 

3500 

.00 

.00 

4000 

.34  .47  .16 

.00  .00  .00 


P(hit)  P(lt/h)  P(k/s) 

.61  .59  .36 

.55  .59  .33 

.76  .66  .50 

.64  .66  .43 

.51  .59  .30 

.40  .55  .22 

.32  .52  .17 

.00  .00  .00 


P(hit)  P(k/h)  P(k/s) 

.61  .59  .36 

.55  .59  .33 

.76  .66  .50 

.64  .66  .43 

.51  .59  .30 

.40  .55  .22 

.32  .52  .17 

.00  .00  .00 


Unit/Weap:  RAPC 
Range  Interval  I 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 


/ 

vs  Unit 

:  BTNK 

Shots 

Hits 

Kills 

.00 

.00 

.00 

.03 

.03 

.00 

.00 

.00 

.00 

.03 

.00 

.00 

.07 

.07 

.03 

.40 

.17 

.07 

1.23 

.57 

.20 

.00 

.00 

.00 

29.18  blue  mds  consimed  per  red  unit  killed 
14.72  red  mds  constxmed  per  blue  unit  killed 


.00 

.00 


avg  num  times  each 
avg  num  times  each 


blue  unit  scheds  a 
red  unit  scheds  a 


delayed  emg  firing 
delayed  emg  firing 


.00 

.00 


avg  num  times  each 
avg  num  times  each 


blue  unit  fires  a 
red  unit  fires  a 


delayed  emg  round 
delayed  emg  round 


00  avg  extra  time  each  blue  unit  scheds  a  delayed  emg  firing 
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00  avg  extra  time  each  red  unit  scheds  a  delayed  emg  firing 


.00 

.00 


avg  extra  time  each  blue  unit  fires  a  delayed  emg  round 
avg  extra  time  each  red  unit  fires  a  delayed  emg  round 


relative  width  statistics  (95.%  conf) 


mean 

half 

length 

lower 

bound 

upper 

bound 

reltv 

width 

blue 

red 

dead 

dead 

3.43 

3.77 

.29 

.67 

3.14 

3.10 

3.73 

4.44 

.09 

.18 

not  good 
not  good 

exch 

ratio 

1.10 

.43 

.67 

1.53 

.39 

not  good 

blue 

red 

rnds 

rnds 

17.58 

3.11 

2.41 

.43 

15.17 

2.67 

19.99 

3.54 

.14 

.14 

not  good 
not  good 

Thu  Nov  19  14:35:42  est  1998 


6.3  Event  History 

out 

Thu  Nov  19  14:36:21  est  1998 


Sensor:  BTNK 

RTNK 


NFOV 


0 

1.000 

.00 

500 

1.000 

.42 

1000 

1.000 

.86 

1500 

1.000 

1.31 

2000 

1.000 

1.78 

2500 

1.000 

2.26 

3000 

.982 

2.75 

3500 

.955 

3.26 

4000 

.911 

3.78 

WFOV 

0 

1.000 

.00 

500 

1.000 

2.34 

1000 

1.000 

4.86 

1500 

1.000 

7.54 

2000 

1.000 

10.37 

2500 

.997 

13.33 

3000 

.989 

16.41 

3500 

.968 

19.69 

4000 

.930 

23.11 

Sensor: 

RTNK 

BTNK 


NFOV 


0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

.980 

2.80 

2500 

.923 

3.66 

3000 

.817 

4.16 

Alpha* cl*  *00 

RAPC 


1.000 

.00 

1.000 

.58 

1.000 

1.17 

1.000 

1.79 

1.000 

2.42 

.967 

3.07 

.915 

3.74 

.836 

4.07 

.738 

4.61 

1.000 

.00 

1.000 

3.27 

1,000 

6.76 

1.000 

10.46 

.996 

14.33 

.978 

18.37 

.936 

22.68 

.864 

25.45 

,767 

28.66 

Alpha*cl-  .00 
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3500 

.690 

4.93 

4000 

.561 

6.06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65.91 

Sensor: 

BTNK 

RTNK 

NFOV 

0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

.980 

2.80 

2500 

.923 

3.66 

3000 

.817 

4.16 

3500 

.690 

4.93 

4000 

.561 

6.06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65.91 

TNK 

TNK 

TNK 

TNK 

TNK 

TNK 

TNK 

TNK 

APC 

APC 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

.00  red 
.00  blue 
.  00  red 
.00  red 
.00  blue 
,00  red 
.00  red 
.00  blue 
.00  red 
.00  red 
.00  blue 
.00  red 
.00  red 
.00  blue 
.00  red 
,00  red 


ysa  4000. 
y*  4000. 
4000. 
4000. 

0. 


y“ 

y=“ 

y* 

y- 

y- 

y- 

y’ 

5 

1 

5 

6 
1 
6 
7 
1 
7 


Alpha*cl= 


.00 


speed- 

.  Om/  s 

exposure-FE 

speed* 

.  Om/s 

exposure-FB 

speed- 

,  Om/s 

exposure-FE 

speed- 

.Om/s 

exposure-FE 

speed- 

3 . 3m/  s 

exposure-FE 

speed- 

3.3m/s 

exposure-FE 

speed- 

3.3m/s 

exposure-FE 

speed- 

3. 3m/s 

exposure-FE 

speed- 

3 . 3m/  s 

exposure— FE 

speed- 

3.3m/s 

exposure-FE 

.  begin 

the  game 

in-vu. 

.  ^  _ _ s 

0. 

0. 

0. 

100. 

100. 

and  blue 

fails  field-of-view  search  , 
fails  field-of-view  search  against  blue 
and  blue  1  begin  the  game  in-vu. 
fails  field-of-view  search  against  red 

fails  field-of-view  search  against  blue 

and  blue  1  begin  the  game  in-vu. 
fails  field-of-view  search  against  red 

fails  field-of-view  search  against  blue 

8  and  blue  1  begin  the  game  in-vu. 

1  fails  field-of-view  search  against  red 

8  fails  field-of-view  search  against  blue 

9  and  blue  1  begin  the  game  in-vu. 

1  fails  field-of-view  search  against  red 
9  fails  field-of-view  search  against  blue 


5 
1 

6 
1 

7 
1 

8 
1 

9 

1 


10  and  blue  1  begin  the  game  in-vu. 


142 


.00 

blue 

1 

.00 

red 

10 

.00 

red 

5 

.00 

blue 

2 

.00 

red 

5 

.00 

red 

6 

.00 

blue 

2 

.00 

red 

6 

.00 

red 

7 

.00 

blue 

2 

.00 

red 

7 

.00 

red 

8 

.00 

blue 

2 

.00 

red 

8 

.00 

red 

9 

.00 

blue 

2 

.00 

red 

9 

.00 

red 

10 

.00 

blue 

2 

.00 

red 

10 

.00 

red 

5 

.00 

red 

5 

11.65 

blue 

3 

14.65 

14.65 

blue 

blue 

3 

14.65 

blue 

3 

and  blue  2  begin  the  game  in-vu. 
fails  field-of-view  search  agains 
fails  field-of-view  search  againa 
and  blue  2  begin  the  game  in-vu. 
fails  field-of-view  search  again; 
fails  field-of-view  search  again; 
and  blue  2  begin  the  game  in-vu 
fails  field-of-view  search  again; 
fails  field-of-view  search  again: 
and  blue  2  begin  the  game  in-vu. 


and  blue  2  begin  the  game  in-vu 


against 

red 

10 

against 

in-vu. 

blue 

1 

against 

red 

5 

against 

in-vu. 

blue 

2 

against 

red 

6 

against 

in-vu. 

blue 

2 

against 

red 

7 

against 

in-vu. 

blue 

2 

against 

red 

8 

against 

in-vu. 

blue 

2 

against 

red 

9 

against 

in-vu. 

blue 

2 

against 

red 

10 

against 

in-vu. 

blue 

2 

against 

blue 

3 

14 

22 

25 

25 

25 


25 

28 

31 

31 

31 


31 

56 

59 

59 

59 


59 

210 

210 

213 

213 

213 

213 

213 

213 

220 

223 

223 


armyf 

1 

.65  blue 
.93  blue 
.93  blue 
.93  blue 
.93  blue 
armyf 
1 

.93  blue 
.51  blue 
.51  blue 
.51  blue 
.51  blue 
armyf 
1 

.51  blue 
.27  blue 
.27  blue 
.27  blue 
.27  blue 
armyf 
1 

.27  blue 
.08  blue 
.58  blue 
.08  blue 
,08  blue 
,08  blue 
,58  blue 
,58  blue 
,58  blue 
.33  blue 
.81  blue 
.94  blue 


and  blue  _ 

fails  field-of-view  search  against  blue  ,  i  n 

sees  red  5  and  switches  to  narrow  search  #det3 (  3)-  1  o 
3  detects  red  5  but  cannot  ID  (regu) ;  #dets-  1  1  rng-  3951- 
has  no  appropriate  weapon  to  fire  at  red  5  at  range  3951. Z 

cannot  select  outside  fimiaxt  ncantf**  1 
firer  target  range  firmax 

3  5  3951.2  3500. 

3  dis-engs  red  5  because  he  has  no  chance  to  engage  #dets=  0  0 
3  sees  red  5  and  switches  to  narrow  search  #det3(  3) 


1  0 


3914. 

3913.6 


3  detects  red  5  but  cannot  ID  (regu);  idets-  1  1  rng 
3  has  no  appropriate  weapon  to  fire  at  red  5  at  range 
3  cannot  select  outside  firmax:  ncantf-  2 
firer  target  range  firmax 

3  5  3913.6  3500. 

3  dis-engs  red  5  because  he  has  no  chance  to  engage  #det3-  0  0 
3  sees  red  5  and  switches  to  narrow  search  #det3(  3)=  1  0 
3  detects  red  5  but  cannot  ID  (regu);  #dets=  1  1  rng-  3895. 

3  has  no  appropriate  weapon  to  fire  at  red  5  at  range 
3  cannot  select  outside  firmax:  ncantf =  3 

firer  target  range  firmax 

3  5  3895.0  3500. 

3  dis-engs  red  5  because  he  has  no  chance  to  engage  #det3-  0  0 
3  sees  red  5  and  switches  to  narrow  search  #dets(  3)-  1  o 
3  detects  red  5  but  cannot  ID  (regu);  #dets*  1  1  rng»  3802. 

3  has  no  appropriate  weapon  to  fire  at  red  5  at  range 
3  cannot  select  outside  firmax;  ncantf*  4 
firer  target  range  firmax 

3  5  3802.4  3500. 

3  dis-engs  red  5  because  he  has  no  chance  to  engage  #dets*  0  0 

1  sees  red  8  and  switches  to  narrow  search  #dets (  1)*  1  0 

2  sees  red  6  and  switches  to  narrow  search  #det3 (  2)-  1  0 

1  detects  red  8  but  cannot  ID  (regu);  #dets=  1  1  ^^9-3290. 

1  chooses  weapon  BKEl  to  fire  at  red  8  at  range  3289.8 

1  selects  red  8  with  priority  14  #det3-  1  1  1 

2  detects  red  6  but  cannot  ID  (regu);  #det3=  1  1  ^88. 

2  chooses  weapon  BKEl  to  fire  at  red  6  at  range  3288.1 

2  selects  red  6  with  priority  14  #det3-  1  1  ftgts-  1 

1  lases  red  8  to  get  range 

2  lases  red  6  to  get  range 

1  fires  BKEl  at  red  8 
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225.94  blue 
228.03  blue 
229.83  blue 
235.46  blue 
ZZl .2&  blue 
246.41  blue 
248.21  blue 
248.21  red 
248.21  red 

249.87  red 
262.16  blue 
263.80  blue 

263.80  red 
263.96  blue 

265.60  blue 

265.87  blue 
265.87  red 
267.67  blue 
267.67  red 

267.67  red 
268.18  red 
268.18  red 
268.18  red 

269.34  red 
269.44  blue 
271.24  blue 

275.80  blue 

275.80  red 

277.60  blue 
279.72  red 
279.72  red 
279.72  red 

279.72  red 
281.39  red 

282.93  blue 

282.94  blue 

282.94  red 

283.95  red 

284.73  blue 

284.74  blue 

285.67  red 
285.67  red 
285.67  red 
285.67  red 

287.34  red 
288.00  blue 
289.05  red 

289.80  blue 
294.11  blue 
295.91  blue 
295.91  red 
295.91  blue 
296.99  blue 

297.95  red 
298.79  blue 
298.90  blue 
300.70  blue 
303.05  red 
303.30  red 
305.28  red 
307.40  blue 


range  =  3172.72  rnd#= 


1  (BKEl  )  misses  red  8  s  loses  round.  rnd#-  1 

^  (SrTmiss^rled  loses  round.  rnd#=  1 

1  (B^l  8  but  doesn't  kill  it.  rnd#=  2 

2  fires  BKEl  red  6  ^  3172.72  rnd#=  2 

2  (BKEl  )  m-kills  red  b 

6  i3  moved  from  group  6  to  group  7 
6  brakes  (was  cruising) 

6  halts  range  =3173.  meters 

1  fires  BKEl  at  red  8 

?  fires  BKEl  at  red  6 

6  sees  blue  2  muzzle  flash  and  tries  to  detect 

1  {BKEl  )  misses  red  8  S  loses  round.  rnd#-  3 

2  (BKEl  )  misses  red  6  s  loses  round.  rnd#-  3 

1  fires  BKEl  at  red  8  ^  _ 

J  fees  blue  J  -d#=  4 

1  (BKEl  )  m£-kills  red  8  range 

8  is  moved  from  group  6  to  group  8 

%'■;«:=»  blu.  2'lul  (pinp),  taet..  1  1  3123- 

/cS:«:rw«pon  to  fit.  «  biP.  f  3  72.7 

6  selects  blue  2  with  priority  9  #dets-  1  1  #tgts 

8  halts  range  =3108.  meters 

1  fires  BKEl  at  red  8  -iinT  «■;  rnd#=  5 

1  (BKEl  )  mf-kills  red  8  range  *  3107.85  rnd# 

2  fires  BKEl  at  red  6  .  ^  ^ 

9  sees  blue  2  muzzle  flash  and  tries  to  detec 

9  1  misses  red  6  &  loses  round.  rnd#=  4 

9  detects  blue  2  but  cannot  ID  (pinp);  #dets=  1  1 
9  V..POP  PMI2  to  fit.  tt  blu.  2  .t 

9  selects  blue  2  with  priority  9  #dets  1  1  #tg 

9  brakes  (was  cruising) 

9  halts  range  -2968.  meters 

1  fires  BKEl  at  red  8 

2  fires  BKEl  at  red  6 

10  sees  blue  2  muzzle  flash  and  tries  to  detect 

6  fires  RMIl  at  blue  2  »-nda=  6 

1  (BKEl  )  misses  red  8  «  loses  roimd.  - 

2  (BKEl  )  misses  red  6  &  loses  roun  •  2948. 

10  detects  blue  2  but  cannot  ID  (pinp) ;  f ®ts-  1  1  2940 

10  =hoo5..  weapon  B«2  to  fit.  “  t 

10  selects  blue  2  with  priority  9  #dets-  1  1  #tgts 

10  brakes  (was  cruising) 


halts 
fires  BKEl 
fires  RMI2 
(BKEl  ) 


range  =2948.  meters 
El  at  red  6 

[12  at  blue  2 

)  misses  red  6  &  loses  round. 


fires  BKEl  at  red 


(BKEl  )  ] 
i-killed. 
leaves  red 
fires  BKEl 
(RMIl  ) 
(BKEl  ) 


)  hits  red  8  but  doesn't  kill  it. 


8  after  tgt  is  killed  #dets 
at  red  6 


1  #tgt3=  1 


^RMIl  )  misses  blue  2  s  loses  round.  rna,-  . 

(BKEl  )  misses  red  6  i  loses  round.  rnd#  7 

fires  BKEl  at  red  6  o 

(BKEl  )  misses  red  6  s  loses  round.  rnd#  8 

(RMI2  )  misses  blue  2  &  loses  round, 

fires  RMIl  at  blue  2 

fires  RMI2  at  blue  2  r 

sees  red  6  and  switches  to  narrow  search  tdets (  i) 


6  &  loses  round. 
2  &  loses  round. 
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.40  blue 
,40  blue 
.40  blue 
.39  red 
.11  blue 
.30  red 
.91  blue 
.28  red 
.39  red 
.39  red 
.05  blue 
i.83  red 
.14  blue 

1.94  blue 
1.97  red 
1.52  red 
1.52  red 
1.59  blue 
^39  blue 
f.83  red 
>.83  red 

1.95  blue 

1.26  blue 
! . 43  blue 
!.75  blue 
J,97  red 

1.26  blue 
>.26  blue 
>.26  blue 
),43  blue 
5.43  blue 
5.43  blue 


1  detects  red  6  but  cannot  ID  (regu) ;  #det3*  1  1  rng=  3173. 
1  chooses  weapon  BKEl  to  fire  at  red  6_at  3172.7 

1  selects  red  6  with  priority  9  idets-  1  1  #tgt3-  1 
9  fires  RMI2  at  blue  2 


range  =  3172.72 


rnd#=  9 
rnd#=  1 
2967.68  rnd#= 


2  fires  BKEl  at  red  6 

6  (RMIl  )  mf-Jcills  blue  2  range  =  3172.72  rnd# 

2  (BKEl  )  misses  red  6  &  loses  round.  . 

10  (RMI2  )  misses  blue  2  4  loses  round.  rnd#=  2 

9  (RMI2  )  mf-kills  blue  2  range  -  2967.68  rnd#  2 

9  begins  to  reload,  fully  exposed 
1  lases  red  6  to  get  range 

10  fires  RMI2  at  blue  2 

1  fires  BKEl  at  red  6 

1  (BKEl  )  misses  red  6  4  loses  round.  rnd# 

6  fires  BMIl  at  blue  2 
5  appears  for  blue  4  . 

5  fails  field-of-view  search  against  blue  4 

1  fires  BKEl  at  red  6  9 

1  (BKEl  )  hits  red  6  but  doesn  t  kill  it.  * 

10  (RMI2  )  misses  blue  2  loses  round.  rnd#* 

10  begins  to  reload,  fully  exposed 

1  fires  BKEl  at  red  6  -jx.  i  n 

3  sees  red  5  and  switches  to  narrow  search  ♦dets  3)  1 

4  sees  red  5  and  switches  to  narrow  search  #dets  (  4)-  1  o 

1  (BKEl  )  misses  red  6  4  loses  round.  ^  „  3 

6  (RMIl  )  m-kills  blue  2  ’  I  ^  ^  ™  2949 

3  detects  red  5  but  cannot  ID  (regu);  ^  2849  3  ‘ 

3  chooses  weapon  BKEl  to  fire  at  red  5  at  2849.3 

3  selects  red  5  with  priority  14  #det3-  1  1  1 

4  detects  red  5  but  cannot  ID  (regu);  #dets=«  1  1  rng  284  . 

4  chooses  weapon  BKEl  to  fire  at  red  5  at  2848.7 

4  .elects  red  5  with  priority  14  #dets-  1  1  #tgts  1 


rnd#= 

rnd#“ 


347.30  blue 
347.30  red 
347.30  red 

347.30  red 
347.33  blue 
350.89  blue 
351.17  blue 
352.69  blue 
352.97  blue 
355.26  blue 
355.39  red 
355.39  red 

357.72  blue 

358.31  blue 

358.72  red 
359.52  blue 
360.11  blue 

366.71  blue 
368.51  blue 
370.48  blue 
370.83  red 
370.83  red 
372.28  blue 

373.91  blue 

374.16  red 

375.71  blue 

377.91  blue 

379.31  blue 

386.17  blue 


2  i-killed.  .  „  .  _  i 

6  leaves  blue  2  after  tgt  is  killed  #dets-  1 

9  leaves  blue  2  after  tgt  is  killed  #dets-  1 

10  leaves  blue  2  after  tgt  is  killed  #dets*  1 

3  lases  red  5  to  get  range 

3  fires  BKEl  at  red  5 

1  fires  BKEl  at  red  6 

3  (BKEl  )  misses  red  5  &  loses  round. 

1  (BKEl  )  hits  red  6  but  doesn't  kill  it. 

4  lases  red  5  to  get  range 
9  finishes  reloading 

9  accelerates  from  stationary 

3  fires  BKEl  at  red  5 

4  fires  BKEl  at  red  5 

9  at  full  speed. 

3  (BKEl  )  misses  red  5  k  loses  round. 

4  (BKEl  )  hits  red  5  but  doesn't  kill  it. 

3  fires  BKEl  at  red  5 

3  (BKEl  )  misses  red  5  &  loses  round. 

4  fires  BKEl  at  red  5 

10  finishes  reloading 

10  accelerates  from  stationary 
4  (BKEl  )  misses  red  5  &  loses  round. 

3  fires  BKEl  at  red  5 
10  at  full  speed. 

3  (BKEl  )  misses  red  5  &  loses  round. 

4  fires  BKEl  at  red  5 

4  (BKEl  )  misses  red  5  &  loses  round. 

4  fires  BKEl  at  red  5 


1  #tgts* 
1  #tgts« 
1  #tgts* 


rnd#*  1 
rnd#*  11 


rnd#-  2 
rnd#-  1 

rnd#*  3 


rnd#-  2 


rnd#»  4 
rnd#-  3 


1 

1 

1 
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386.97  blue 
387.57  blue 
388.37  blue 

388.37  blue 
388.41  red 

388.41  red 
390.17  blue 

392.20  blue 
393.60  blue 

397.97  blue 

399.37  blue 
399.76  blue 
400.45  blue 
400.45  red 
401.16  blue 

402.25  blue 
402.66  red 
402.66  ted 
403.59  red 
403.59  red 
403.59  red 
403.59  red 

405.26  red 
407.44  blue 

408.84  blue 
412.12  blue 
413.92  blue 

416.71  red 

422.10  blue 
422.62  blue 
423.90  blue 
424.02  blue 
428.89  blue 
430.29  blue 

430.71  red 
436.07  red 

438.10  blue 

438.41  blue 

439.50  blue 

440.21  blue 

440.38  blue 

441.78  blue 
447.00  blue 
448.80  blue 
450.07  red 
450.07  red 

450.10  blue 

451.50  blue 

452.79  blue 
454.19  blue 

457.36  blue 

458.76  blue 

460.85  blue 
462.25  blue 
465.74  red 
465.74  red 

470.36  blue 

471.76  blue 
471.76  blue 
471.76  blue 
471.76  red 


fires  BKEl  at  red  5 

(BKEl  )  misses  red  5 

(BKEl  )  hits  red  5  but 

fires  BKEl  at  red  6 

appears  for  blue  4 


(BKEl 

fires 

(BKEl 

fires 

(BKEl 

fires 

fires 


)  misses  red 
BKEl  at  red 

)  misses  red 
BKEl  at  red 

)  misses  red 
BKEl  at  red 

BKEl  at  red 


&  loses 

round. 

rnd#* 

4 

doesn’ t 

kill  it. 

rnd#* 

5 

against 
&  loses 

blue  4 
roimd. 

rnd#* 

12 

&  loses 

round. 

rnd#= 

6 

&  loses 

round. 

rnd#* 

5 

7 

13 


sees  blue  1  muzzle  flash  and  tries  to  detect 
(BKEl  )  misses  red  5  s  loses  round.  rnd#= 

(BKEl  )  misses  red  6  6  loses  round.  rn  #- 

appears  for  blue  3 

fails  f ield-of-view  search  against  blue  3 
10  detects  blue  1  but  cannot  ID  (pinp) ;  idets-  1  1  2344. 

0  chooses  weapon  RMI2  to  fire  at  blue  1  at  2844.2 

0  selects  blue  1  with  priority  9  #det3-  1  1  ftgts  1 
0  brakes  (was  cruising) 


halts 

fires 

(BKEl 


range  =2844.  meters 
BKEl  at  red  5 

)  misses  red  5  & 

fires  BKEl  at  red  6 

)  misses  red  6  & 

RMI2  at  blue  1 

BKEl  at  red  6 

BKEl  at  red  5 

)  misses  red 

)  misses  red 

BKEl  at  red 

)  misses  red 

)  misses  blue 

at  blue  1 
at  red  5 
BKEl  at  red  6 

)  misses  red 

)  misses  red 


(BKEl 
fires 
fires 
fires 
(BKEl 
(BKEl 
fires 
(BKEl 
(RMI2 
fires  RMI2 
fires  BKEl 
fires 
(BKEl 
(BKEl 


loses  round, 
loses  round. 


loses  round, 
loses  round. 

loses  round, 
loses  round. 


rnd#=  8 
rnd#-  14 


loses 

loses 


roLind. 

round. 


rnd#- 

rnd#» 

rnd#= 

rnd#= 


rnd#= 

rnd#- 


15 

9 

6 

3 


7 

16 


fires  BKEl  at  red  5 

(BKEl  )  misses  red  5  s  loses  round.  rnd# 


fires  BKEl  at  red 


(BKEl 

(RMI2 


) 


loses 

loses 


round. 

round. 


5  &  loses  round.  rnd#*  8 


misses  red 

)  misses  blue 

begins  to  reload,  fully  exposed 
fires  BKEl  at  red  5 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  hits  red  5 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

appears  for  blue  4 

fails  field-of-view  search  against  blue 
fires  BKEl  at  red  5 

(BKEl  )  k-kills  red  5  range 

leaves  red  5  after  tgt  is  killed  #dets 

leaves  red  5  after  tgt  is  killed  idets 

brakes  (was  cruising) 


rnd#* 

rnd#* 


17 

4 


but  doe3n*t 
5 

5  &  loses 
5 

5  &  loses 


kill  it. 

round. 

round. 


rnd#*  11 
rnd#*  9 
rnd#-  12 


2427.62  rnd#* 
1  1  #tgts*  1 
1  1  #tgt3-  1 


13 
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472.88 
473.43 

475.88 
475.88 

475.88 

476.84 
478.64 
479.99 
479.99 
480.07 
480.07 

482.30 

485.30 
485.30 

485.30 

487.33 
488.91 

490.31 

490.85 

492.37 

493.17 
494.07 

494.17 

494.57 
500.21 

500.37 

501.61 

501.89 

502.17 

504.58 
505.98 

507.88 
509.68 

509.86 
511.26 
514.45 
515.85 

515.89 

515.89 

516.62 
518.42 

524.18 

525.58 
526.40 
527.80 

529.62 
531.02 

535.34 

536.34 

536.74 

537.74 
538.73 
539.94 
540.53 

541.34 
542.92 
544.72 

545.89 

545.89 
549.47 
551.27 


blue 

red 

blue 

blue 

blue 

blue 

blue 

red 

red 

red 

red 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

red 

blue 

blue 

blue 

blue 

blue 

red 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

red 

red 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

red 

red 

blue 

blue 


4  sees  red  9  and  switches  to  narrow  search  idets (  4)-  1  0 

5  halts  range  =2428.  meters 

4  detects  red  9  but  cannot  ID  (regu);  #det3=  1  1  rng=2S12 
4  chooses  weapon  BKEl  to  fire  at  red  9  at  2571.6 

selects  red  9  with  priority  14  #det3=  1  1  #tgts  1 

fires  BKEl  at  red  6  i  o 

(BKEl  )  misses  red  6  &  loses  round.  rnd#  1 

appears  for  blue  3 

fails  field-of-view  search  against  blue  3 
finishes  reloading 

fires  RMI2  at  blue  1  w  4-  /  i 

sees  red  9  and  switches  to  narrow  search  tdets (  3)  l 
3  detects  red  9  but  cannot  ID  (regu);  #dets-  1  1  ^ng- 
chooses  weapon  BKEl  to  fire  at  red  9  at  2540.2 

selects  red  9  with  priority  14  #dets»  1  1  #tgts-  1 

lases  red  9  to  get  range 


0 

2540 


3 

3 

4 
4 
4 
3 
1 
3 

10 

1 

3 

4 
1 
4 

10 

1 

3 

3 
1 
1 

4 
4 
3 
3 

10 

10 

1 

1 

3 

3 

4 
4 
3 

3 

4 

3 

4 

3 
1 

4 
1 
4 
1 
1 


fires  BKEl  at  red  9 

(BKEl  )  misses  red 
lases  red  9  to  get  range 

fires  BKEl  at  red  6 

fires  BKEl  at  red  9 

)  dud  hits  blue  1 


9  &  loses  round.  rnd#“  10 


(RMI2 
(BKEl 
(BKEl 
fires  BKEl 
fires  BKEl 
(BKEl 


misses  red  6 
hits  red  9  but 
at  red  9 

at  red  6 

)  misses  red  9 
fires  RMI2  at  blue  1 

(BKEl  )  misses  red  6 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

fires  BKEl  at  red  6 

(BKEl  )  misses  red  6 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

(RMI2  )  misses  blue  1 

begins  to  reload,  fully  exj 

fires  BKEl  at  red  6 

(BKEl  )  misses  red  6 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

fires  BKEl  at  red  9 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9 

(BKEl  )  misses  red  9 

fires  BKEl  at  red  6 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  6 

(BKEl  )  hits  red  9  but 

fires  BKEl  at  red  6 

(BKEl  )  misses  red  6 

10  finishes  reloading 
10  fires  RMI2  at  blue  1 

1  fires  BKEl  at  red  6 

1  (BKEl  )  misses  red  6 


&  loses 

round. 

rnd#=  19 

doesn*  t 

kill  it. 

rnd#=  14 

6  loses 

round. 

rnd#“  11 

&  loses 

round. 

rnd#=  20 

&  loses 

round. 

rnd#=  15 

&  loses 

round. 

rnd#*  21 

&  loses 

round. 

rnd#=  12 

&  loses 

round. 

rnd#=  16 

&  loses 
posed 

round. 

rnd#*  6 

&  loses 

round. 

rnd#*  22 

&  loses 

round. 

rnd#*  17 

&  loses 

round. 

rnd#*  13 

&  loses 

round. 

rnd#*  18 

&  loses 

round. 

rnd#*  14 

&  loses 

round. 

rnd#*  19 

6  loses 

round. 

rnd#*  23 

doesn’t 

kill  it. 

rnd#*  15 

;  &  loses 

round. 

rnd#*  24 

;  &  loses 

round. 

rnd#*  25 
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558. 

559. 

559. 

560. 

560. 

561. 

562. 
562. 
562. 
562 
564. 

567. 
568  . 

568. 
570. 
572. 

572. 

573. 
573. 

573. 

574. 

575. 
575. 
579. 

579. 

580. 
580. 
580. 

580. 

581. 

582. 

582. 

583. 

584. 
584. 
584. 
586. 
588. 
588. 
592. 
593 
593 
593 
593 
595 

595 

596 

597 
597 
597 
602 
603 
605 
612 
613 
626 
627 
627 

636 

637 
641 


68 

68 


47  blue 
87  blue 
89  red 
20  blue 
20  red 
60  blue 
68  red 
red 
red 
97  blue 
77  blue 
20  blue 
60  blue 
65  blue 
blue 
46  blue 
49  red 
46  blue 
46  red 
46  red 
14  blue 
13  red 
,94  blue 
.12  blue 
.53  blue 
.12  blue 
.12  blue 
.  12  blue 
.53  blue 
.95  blue 
.49  red 
.49  red 
.  66  red 
.95  blue 
.95  blue 
.95  blue 
.59  blue 
.39  blue 
.64  blue 
.53  blue 
.53  blue 
.53  red 
.53  red 
.70  blue 
.19  red 
.50  blue 
.82  blue 
.66  red 
.66  red 
.82  blue 
.66  blue 
.66  blue 
.94  red 
.50  blue 
.50  blue 
. 64  blue 
.64  blue 
.66  blue 
.64  blue 
.64  blue 
.11  blue 


4 

4 

10 

3 

7 

3 


rnd#= 

rnd#= 


16 

7 


fires  BKEl  at  red  9 

(BKEl  )  misses  red  9  &  loses  round. 

(RMI2  )  misses  blue  1  &  loses  round. 

fires  BKEl  at  red  9  ^  ^ 

sees  blue  3  muzzle  flash  and  tries  to  detect 

(BKEl  )  misses  red  9  S  loses  round.  rnd#=  20  _ 

7  detects  blue  3  but  cannot  ID  (pinp) ;  #dets=  1  1  rng-  2125 
chooses  weapon  RMIl  to  fire  at  2124. 

selects  blue  3  with  priority  9  #dets-  1  1  itgts  1 
fires  BKEl ,  at  red  6 

(BKEl  )  misses  red  6  &  loses  round, 

fires  BKEl  at  red  9 

(BKEl  )  misses  red  9  & 


rnd#-  26 


fires  BKEl  at  red 


(BKEl  ) 
fires  BKEl 
fires  RMIl 
(BKEl 


9  & 


loses  round, 
loses  round. 


misses  red 
at  red  9 

at  blue  3 

)  mf-kills  red  9 
is  moved  from  group  6  to  group  9 
brakes  (was  cruising) 

fires  BKEl  at  red  6 
halts  range  =2246.  meters 

(BKEl  )  mf-kills  red  6  range 


rnd#=  21 
rnd#=  17 


range  =*  2246.39  rnd#—  22 


3172.72  rnd#=  27 


fires  BKEl 
fires  BKEl 
(BKEl  ) 
leaves  red 
leaves  red 
(BKEl  ) 
sees  red 
(RMIl  ) 


2246.39  rnd#=  18 
1  1  #tgts=  1 

1  1  #tgt3=  1 

rnd#-  23 


at  red  9 
at  red  9 

k-kills  red  9  range 

9  after  tgt  is  killed  idets- 
9  after  tgt  is  killed  #dets= 
misses  red  9  &  loses  round.  i  n 

7  and  switches  to  narrow  search  #dets (  4)-  10 
7  (RMIl  )  k-kills  blue  3  range  -  2058.56  rnd#=  1 

7  leaves  blue  3  after  tgt  is  killed  #dets-  1  1  itgts-  1 

10  fires  RMI2  at  blue  1  v  -  i  i  2050 

4  detects  red  7  but  cannot  ID  (regu);  idets-  1  1  rng-  2050. 

4 
4 
1 
1 
4 
4 
4 
7 
7 
1 
7 

1  _ 

4  fires  BKEl  at  red  7 
10  (RMI2  )  mf-kills  blue  1  ^  r^ge 

10  dis-engs  blue  ^ 


rnd#-  28 


chooses  weapon  BKEl  to  fire  at  red  7  at  2050.3 

selects  red  7  with  priority  9  #dets-  1  1  #tgts  1 
fires  BKEl  at  red  6 

(BKEl  )  misses  red  6  S  loses  round, 
lases  red  7  to  get  range 

fires  BKEl  at  red  7 

(BKEl  )  m-kills  red  7 
is  moved  from  group  6  to  group  10 
brakes  (was  cruising) 

fires  BKEl  at  red  6 

range  =2022.  meters 
)  misses  red  6  i  loses  round. 


range  =  2021.78  rnd#=  19 


halts 

(BKEl 


rnd#-  29 


2844.22 


rnd#-  8 
#det3=  0  0 


(BKEl  )  misses  red  7  & 

fires  BKEl  at  red  7 

(BKEl  )  misses  red  7  & 

i-killed. 

fires  BKEl  at  red  7 

(BKEl  )  misses  red  7  & 

fires  BKEl  at  red  7 

(BKEl  )  misses  red  7  s 

i-killed. 

fires  BKEl  at  red  7 

(BKEl  )  misses  red  7  & 

fires  BKEl  at  red  7 


loses 

round. 

rnd#-  20 

loses 

round. 

rnd#»  21 

loses 

round. 

rnd#-  22 

loses 

round. 

rnd#-  23 

loses 

round. 

rnd#-  24 

148 


642.11 

648.43 

649.43 

659.92 

660.92 
678.05 
679.05 

683.64 

684.64 
691.06 
692.06 
702.06 
703.06 

707.93 

708.93 

712.97 

713.97 

726.19 

727.19 

735.85 

736.85 

744.60 

745.60 
756.15 
757-15 

770.89 

771.89 

777.25 

778.25 
778.25 


blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 

blue 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


but  doesn't  kill  it, 
7 

loses  round. 


rnd#=  25 


7  & 


rnd#=  26 


I- 

rep  al 
1  1 


(BKEl  )  hits  red  7 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red 

(BKEl  )  misses  red 

fires  BKEl  at  red  7 

(BKEl  )  k-kills  red  7  range 

leaves  red  7  after  tgt  is  killed  #dets= 

TXT  .or  rep 

-rrf  J  3  rsT  ”3  i!"«33S. 

- 

GROUNDWARS  6.52 


7  &  loses  round.  rnd#=  27 
7  &  loses  round.  rnd#=  28 
7  &  loses  round.  rnd#=  29 
7  &  loses  round.  rnd#-  30 
7  &  loses  round.  rnd#*  31 
7  &  loses  round.  rnd#»  32 
7  &  loses  round.  rnd#=»  33 
7  &  loses  round.  rnd#=*  34 
7  &  loses  round.  rnd#=  35 
7  &  loses  round.  rnd#=  36 
7  &  loses  round.  rnd#*  37 
7  &  loses  round.  rnd#»  38 


2021.78  rnd#=  39 
1  1  #tgts=  1 


INITIAL  CONDITIONS: 

Scenario:  Red  Attack 

Terrain:  Al  Mafraq 

Attack  Distribution:  Frontal 


Atmospheric  Conditions: 

10.0  km.  visibility  ... 

Pinpoint  Restrictions:  Only  if  p-infinity  >  0 

Replications:  1 

Game  range:  4000  meters 
Max  Time:  1050.0  seconds 


Number  Unit 
Name 
4  BTNK 
4  RTNK 
2  RAPC 


Vehicle  Weaponl 
Name  Name 

BTNK  BKEl 

RTNK  RKEl 

RAPC  RMI2 


Weapon2 

Name 

NULL 

RMIl 

NULL 


Weapon3 

Name 

NULL 

NULL 

NULL 


Sensor 

Name 

BTNK 

RTNK 

RTNK 


RESULTS : 
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1 . 67  exchange  ratio 

1.00  surviving  force  ratio 


***  Average  Losses  by  Direct  Fire  *** 
Enemy  Friendly 

Red  Losses  5.00  *00 

Blue  Losses  3-00  *00 

System  Exchange  Ratios  ***** 
(vehicles  killed  per  vehicle  lost) 
BTNK  1 • 57 

RTNK  -50 

RAPC  1-00 


***** 

Killers  I 
BTNK 
RTNK 
RAPC 
Pr.  Art 
On-call 

Total  Killed  -> 


Killer  -  Victim  Scoreboard  (Kills)  ** 


Victims— >  BTNK  RTNK 

.00  4.00 

2.00  .00 

1.00  .00 

.00  .00 

.00  .00 

3.00  4.00 


RAPC 


Total 


BTNK 

RTNK 

RAPC 


Alive 

25.0 

.0 

50.0 


H-Dead 

.0 

.0 

.0 


1.00 

5.00 

.00 

2,00 

.00 

1.00 

1  .00 

1  .00 

1  1.00 

)ead/Total) 

Dead  M&F-Dead 

DEAD 

.0  50.0 

25.0 

.0  50.0 

50.0 

.0  .0 

50.0 

Losses  as 
Time  Interval 


0- 

60 

60- 

120 

120- 

180 

180- 

240 

240- 

300 

300- 

360 

360- 

420 

420- 

480 

480- 

540 

540- 

600 

600- 

660 

660- 

720 

720- 

780 

780- 

840 

840- 

900 

900- 

960 

960- 

1020 

1020- 

1080 

BLUE  Dead 

.00 

.00  .00 

.00  .00 

.00  .00 

1.00  .00 

1.00  1.00 

1.00  1.00 

2.00  1.00 

2.00  1.00 

4.00  3.00 

4.00  3.00 

4.00  3.00 

5.00  3.00 

5.00  3.00 

5.00  3.00 

5.00  3.00 

5.00  3.00 

5,00  3.00 


a  Function  of  Time 
RED  Dead 
.00 


Exchange  Ratio 
.00 
.00 
.00 
.00 
.00 
1.00 
1.00 
2,00 
2.00 
1.33 
1.33 
1.33 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 


**★★*★★★*★★*★★  blub  Force  Performance  ***** 


******** 
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******* 


*******  Sensor  Performance 


TARGETS  -->  RTNK 
OBSERVERS  I  Reg.  Pinp. 
BTNK  I  10.0  .0 

Totals  I  10.0  .0 


RAPC 

Reg.  Pinp. 

2.0  .0 

2.0  .0 


Total 

Reg.  Pinp. 
12.0  .0 
12.0  .0 


*******  Weapon  Performance  ******* 


********  SHOTS  ******** 
TARGETS  — >  RTNK  RAPC 
BTNK  BKEl  81.0  19.0 

BTNK  81.0  19.0 

Totals  81.0  19.0 


Total 

100.0 

100.0 

100.0 


*♦*★**★*  hits  ******** 

TARGETS  — >  RTNK  RAPC 

BTNK  BKEl  15.0  4.0* 

BTNK  15.0  4.0 

Totals  15.0  4.0 


Total 

19.0 

19.0 

19.0 


KILLS  ******** 


TARGETS  —  > 
BTNK  BKEl 
BTNK 
Totals 


RTNK  RAPC 

4.0  1.0 

4.0  1.0 

4.0  1.0 


Total 

5.0 

5.0 

5.0 


★★★★★★★★★*****  red  Force  Performance  ************* 


Sensor  Performance  ******* 


TARGETS  — >  BTNK  Total 


OBSERVERS  I 

Reg. 

Pinp. 

Reg. 

Pinp 

RTNK  1 

,0 

2.0 

.0 

2.0 

RAPC  1 

.0 

3.0 

.0 

3.0 

Totals  1 

.0 

5.0 

.0 

5 . 0 

Weapon 

Performamce 

★*♦***★ 

ifH******  SHOTS  ******** 

TARGETS  • 

— >  BTNK 

Total 

RTNK 

RKEl 

.0 

.0 

RTNK 

RMIl 

4.0 

4.0 

RTNK 

4.0 

4.0 

RAPC 

RMI2 

10.0 

10.0 

RAPC 

10.0 

10.0 

Totals 

14.0 

14.0 
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TARGETS  — 
RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


BTNK  Total 

.0  .0 

3.0  3.0 

3.0  3.0 

3.0  3.0 

3.0  3.0 

6.0  6.0 


********  kills  ******** 


TARGETS  — > 
RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


BTNK  Total 

.0  .0 

2.0  2.0 

2.0  2.0 

1.0  1.0 

1.0  1.0 

3.0  3.0 


*******  SENSOR  PERFORMANCE  BY  RANGE  ****** 


Unit:  BTNK  vs  Unit 


Range  Interval 

0- 

499 

500- 

999 

1000- 

1499 

1500- 

1999 

2000- 

2499 

2500- 

2999 

3000- 

3499 

3500- 

3999 

4000- 

4499 

RTNK 


Total 

Regular 

.00 

.00 

.00 

.00 

.00 

,00 

,00 

.00 

1.00 

1.00 

2.00 

2.00 

3.00 

3.00 

4.00 

4.00 

.00 

.00 

Pinpoint 

.00 

.00 

.00 

.00 

,00 

.00 

.00 

.00 

.00 


Unit:  BTNK  vs  Unit: 
Range  Interval 


0- 
500- 
1000- 
1500- 
2000- 
2500- 
3000- 
3500- 
4000- 


499 

999 

1499 

1999 

2499 

2999 

3499 

3999 

4499 


RAPC 

Total 

.00 

.00 

.00 

.00 

.00 

2.00 

.00 

.00 

.00 


Regular 

,00 

.00 

.00 

.00 

.00 

2,00 

.00 

.00 

.00 


Pinpoint 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


Unit:  RTNK 

vs  Unit:  BTNK 

Range  Interval  1 

Total 

0- 

499  1 

.00 

500- 

999  t 

.00 

1000- 

1499  j 

.00 

1500- 

1999  1 

.00 

2000- 

2499  1 

1.00 

2500- 

2999  1 

.00 

3000- 

3499  1 

1.00 

3500- 

3999  1 

.00 

Regular  Pinpoint 


.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

.00 

.00 

.00 

1.00 

.00 

.00 
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4000-  4499 


00 


.00  .00 


Unit:  RAPC  vs  Unit:  BTNK 

Range  Interval  !  Total 

Regular 

Pinpoint 

0- 

499  1 

.00 

.00 

.00 

500- 

999  1 

.00 

.00 

.00 

1000- 

1499  1 

.00 

.00 

.  00 

1500- 

1999  1 

.00 

.00 

.00 

2000- 

2499  1 

.00 

.00 

.00 

2500- 

2999  1 

3.00 

.00 

3.00 

3000- 

3499  1 

.00 

.00 

.  00 

3500- 

3999  1 

.00 

.00 

.  00 

4000- 

4499  1 

.00 

.00 

.00 

FOV  SENSOR  PERFORMANCE  BY  RANGE  ***** 


Unit:  BTNK 


Tgt3  Actually  Acquired 


Tgts  W-Acq,  N-Failed 


Range  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


# 

Avg  W  Time 

Avg  N  Time 

# 

Avg  W  Time 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

1.84 

3.00 

.00 

.00 

4.00 

21.33 

3.00 

.00 

.00 

3.00 

4.04 

3.00 

.00 

.00 

4.00 

11.82 

3.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

12.00 

12.21 

3.00 

.00 

.00 

★★****★  WEAPON  PERFORMANCE  BY  RANGE  ****** 


Unit/Weap;  BTNK 

/BKEl 

Range  Interval  I 

Shots 

0-  499 

.00 

500-  999 

.00 

1000-  1499 

.00 

1500-  1999 

.00 

2000-  2499 

26.00 

2500-  2999 

17.00 

3000-  3499 

38.00 

3500-  3999 

.00 

Unit/Weap:  BTNK 

/ 

Range  Interval  I 

Shots 

0-  499 

.00 

500-  999 

.00 

1000-  1499 

,00 

1500-  1999 

.00 

2000-  2499 

26.00 

2500-  2999 

17.00 

3000-  3499 

38.00 

VS  Unit :  RTNK 


Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

5.00 

2.00 

2500 

2.00 

.00 

3000 

8.00 

2.00 

,3500 

.00 

.00 

4000 

vs  Unit 

:  RTNK 

Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.00 

2.00 

2.00 

.00 

8.00 

2.00 

P (hit) 
•  96 
.57 
.31 
.26 
.12 
.11 
.08 
.00 


P(k/h)  P(k/3) 


.87 

.84 

.66 

.38 

.54 

.17 

.54 

.14 

.49 

.06 

.48 

.05 

.44 

.04 

.00 

.00 
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3500-  3999  -00 


Unit/Weap:  BTNK  /BKEl 
Range  Interval  1  Shots 
0-  499  -00 

500-  999  -00 

1000-  1499  .00 

1500-  1999  -00 

2000-  2499  17.00 

2500-  2999  2.00 

3000-  3499  .00 

3500-  3999  .00 


Unit/Weap:  BTNK  / 
Range  Interval  1  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  17.00 

2500-  2999  2.00 

3000-  3499  .00 

3500-  3999  .00 


Unit/Weap:  RTNK  /RMIl 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  1.00 

2500-  2999  .00 

3000-  3499  3.00 

3500-  3999  -00 


Unit/Weap:  RTNK  / 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  -00 

1500-1999  .00 

2000-  2499  1-00 

2500-  2999  .00 

3000-  3499  3.00 

3500-  3999  .00 


Unit/Weap:  RAPC  /RM12 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  .00 

2500-  2999  10.00 

3000-  3499  .00 

3500-  3999  .00 


.00 

.00 

V3  Unit 

;  RAPC 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

3.00 

1.00 

2500 

1.00 

.00 

3000 

.00 

.00 

3500 

.00 

.00 

4000 

vs  Unit 

:  RAPC 

Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.00 

1.00 

1.00 

.00 

.00  ■ 

.00 

.00 

.00 

vs  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

1.00 

1.00 

2500 

.00 

.00 

3000 

2.00 

1.00 

3500 

.00 

.00 

4000 

vs  Unit :  BTNK 

Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

1.00 

.00 

.00 

2.00 

1.00 

.00 

.00 

vs  Unit:  BTNK 


Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

.00 

.00 

2500 

3.00 

1.00 

3000 

.00 

.00 

3500 

.00 

.00 

4000 

P(hit)  P(k/h)  P(k/3) 
.94  .87  .82 

.51  .66  .34 

.27  .54  .15 

.22  .54  .12 

.10  .49  .05 

.09  -48  .04 

.07  .44  -03 

.00  .00  .00 


P(hit)  P(k/h)  P(k/s) 

.61  .59  .36 

.55  .59  .33 

,76  .66  -50 

.64  .66  .43 

.51  .59  .30 

.40  .55  .22 

.32  .52  .17 

.00  .00  .00 


(hit) 

P(k/h) 

P(k/3) 

.61 

.59 

.36 

-55 

.59 

.33 

.76 

.  66 

.50 

.64 

.66 

.43 

.51 

.59 

.30 

.40 

.55 

.22 

.32 

.52 

.17 

.00 

.00 

.00 
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Unit/Weap:  RAPC  / 

Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  .00 

2500-  2999  10.00 

3000-  3499  .00 

3500-  3999  .00 

24.40  blue  mds  consxmed  per  red  unit  killed 
38.33  red  rnds  consumed  per  blue  unit  killed 

.00  avg  num  times  each  blue  unit  scheds  a  delayed  emg 

.00  avg  num  times  each  red  unit  scheds  a  delayed. emg  firing 

.00  avg  num  times  each  blue  unit  fires  a  delayed  emg  round 

.00  avg  num  times  each  red  unit  fires  a  delayed  emg  round 

00  avg  extra  time  each  blue  unit  scheds  a  delayed  emg  firing 

!ob  avg  extra  time  each  red  unit  scheds  a  delayed  emg  firing 

00  avg  extra  time  each  blue  unit  fires  a  delayed  emg  round 

.00  avg  extra  time  each  red  unit  fires  a  delayed  emg  round 

Thu  Nov  19  14:36:25  est  1998 


vs  Unit:  BTNK 
Hits  Kills 

.00  .00 

.00  .00 

.00  .00 

.00  .00 

.00  .00 

3.00  1.00 

.00  .00 

.00  .00 


6.4  Event-Queue  Scheduling  and  Canceling 

out 

Thu  Nov  19  14:36:48  est  1998 


Sensor:  BTNK 

RTNK 


NFOV 


0 

1.000 

.00 

500 

1.000 

.42 

1000 

1.000 

.86 

1500 

1.000 

1.31 

2000 

1.000 

1.78 

2500 

1.000 

2.26 

3000 

.982 

2.75 

3500 

.955 

3.26 

4000 

.911 

3.78 

WFOV 

0 

1.000 

.00 

500 

1.000 

2.34 

1000 

1.000 

4.86 

1500 

1.000 

7.54 

2000 

1.000 

10.37 

2500 

.997 

13.33 

3000 

.989 

16.41 

3500 

.968 

19.69 

4000 

.930 

23.11 

Alpha*cl=  .00 

RAPC 

1.000  .00 

1.000  .58 

1.000  1.17 

1.000  1.79 

1.000  2.42 

.967  3.07 

.915  3.74 

.836  4.07 

.738  4.61 

1.000  .00 

1.000  3.27 

1.000  6.76 

1.000  10.46 

.996  14.33 

.978  18.37 

.936  22.68 

.864  25.45 

.767  28.66 


Sensor:  RTNK  Alpha*cl- 


.00 
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BTNK 


NFOV 


0 

1.000 

.00 

500 

1.000 

.64 

1000 

1.000 

1.29 

1500 

1.000 

2.00 

2000 

,980 

2.80 

2500 

.923 

3.66 

3000 

.817 

4.16 

3500 

.690 

4.93 

4000 

.561 

6,06 

WFOV 

0 

1.000 

.00 

500 

1.000 

3.56 

1000 

.999 

7.29 

1500 

.972 

11.56 

2000 

.854 

15.48 

2500 

.644 

20.54 

3000 

.435 

30.39 

3500 

.294 

44.90 

4000 

.201 

65,91 

Sensor:  RTNK  Alpha* cl« 

BTNK 

NFOV 

0  1.000  .00 

500  1,000  .64 

1000  1.000  1.29 

1500  1,000  2,00 

2000  -980  2.80 

2500  .923  3.66 

3000  .817  4.16 

3500  .690  4.93 

4000  .561  6,06 

WFOV 

0  1.000  .00 

500  1.000  3.56 

1000  .999  7.29 

1500  .972  11.56 

2000  .854  15.48 

2500  .644  20.54 

3000  .435  30.39 


.294  44.90 

.201  65.91 

schedule  finish 


at  time  1050.00 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

)  red 
)  blue 


y*  4000. 
y*  4000. 
y«  4000. 
y»  4000. 

V*  0 . 


ys*  100 . 


speed* 

speed- 

speed* 

speed- 

speed- 

speed- 

speed- 

speed- 

speed- 

speed- 


.  6m/ s 
,  Om/s 
.  Om/s 
.Om/s 
3.3m/s 
3.3m/s 
3.3m/s 
3.3m/s 
3.3m/s 
3.3m/s 


exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 

exposure-FE 


red  5  and  blue  1  begin  the  game  in-vu. 
blue  1  fails  field-of-view  search  against  red  s 
schedule  skedet  for  blue  1  against  red  5  at  time 

red  S  fails  field-of-view  search  against  1 

schedule  skedet  for  red  5  against  blue  1  at  time 

red  6  and  blue  1  begin  the  game  in-vu. 


105.01 

105.01 


156 


00  blue  1  fails  field-of-view  search  against 
schedule  skedet  for  blue  1  against  red 
red  6  fails  f ield-of-view  search  against 
schedule  skedet  for  red  6  against  blue 
red  7  and  blue  1  begin  the  game  in-vu. 
blue  1  fails  field-of-view  search  against 
schedule  skedet  for  blue  1  against  red 
00  red  7  fails  field-of-view  search  against 
schedule  skedet  for  red  7  against  blue 
00  red  8  and  blue  1  begin  the  game  in-vu. 

00  blue  1  fails  field-of-view  search  against 
schedule  skedet  for  blue  1  against  red 
red  8  fails  field-of-view  search  against 
schedule  skedet  for  red  8  against  blue 
red  9  and  blue  1  begin  the  game  in-yu. 

00  blue  1  fails  field-of-view  search  against 
schedule  skedet  for  blue  1  against  red 
00  red  9  fails  field-of-view  search  against 
schedule  skedet  for  red  9  against  blue 
00  red  10  and  blue  1  begin  the  game  in-vu. 

00  blue  1  fails  field-of-view  search  against 
schedule  skedet  for  blue  1  against  red 
red  10  fails  field-of-view  search  against 
schedule  skedet  for  red  10  against  blue 
red  5  and  blue  2  begin  the  game  in-vu. 
blue  2  fails  field-of-view  search  against 
schedule  skedet  for  blue  2  against  red 
red  5  fails  field-of-view  search  against 
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schedule  halt  for  red  10  at  time  287.34 

. 67  red  10  brakes  (was  cruising) 

cancel  appear  for  red  10  against  blue  3  at  time 

for  red  10  against  blue  4  at  time 

range  *2948.  meters 

for  red  10  against  blue  2  at  time  305.28 

00  blue  2  fires  BKEl  at  red  6 

schedule  impact  for  bullet  101  against  red 
schedule  fire  for  blue  2  against  red  6 

05  red  9  fires  RMI2  at  blue  2 

schedule  impact  for  bullet  137  against  blue 
80  blue  2  (BKEl  )  misses  red  6  &  loses  round. 

11  blue  1  fires  BKEl  at  red  8 

schedule  impact  for  bullet  101  against  red  8  at  time  295.91 
schedule  fire  for  blue  1  against  red 

91  blue  1  (BKBl  )  hits  red  8  but  doesn  t 

schedule  ikill  for  red  8  against  blue  1  at  time  295.91 


cancel  appear 
,34  red  10  halts 
schedule  fire 


402.66 

388.41 


6  at  time  289.80 
at  time  296.99 


2  at  time 
rnd#» 


303.05 

6 
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at  time 
at  time 
at  time 


314.42 

307.40 

309.58 


schedule  fire 
297.95  red  6  (RMIl 
schedule  fire 
298.79  blue  2  (BKEl 


schedule  fire 
300.70  blue  2  (BKEl 
303.05  red  9  (RMI2 
schedule  fire 


6  at  time  298.79 
at  time  298.90 


red  8  against  blue  1  at^time^  ^ritgt3= 

295  91  blue  1  leaves  red  8  after  tgt  is  kille  -ain  72 

caLel  fire  for  blue  1  against  red  8  at  trme  310.72 

schedule  widedt  for  blue  1  against  red  - 

schedule  widedt  for  blue  1  against  red  e 

schedule  widedt  for  blue  1  against  red 

296.99  blue  2  fires  BKEl  at  red  6  .  ^  j 

schedule  impact  for  bullet  149  against  red 

for  blue  2  against  ted  6  i 

)  misses  blue  2  S  loses  round. 

for  red  6  against  blue  2  at  time  303.30 
)  misses  red  6  s  loses  round.  rnd#* 

298.90  blue  2  fires  BKEl  at  red  6  .  _  ,  c  ^iTnP  300  70 

schedule  impact  for  bullet  101  against  red  6 

for  blue  2  against  red  6  at  time  317. li 

)  misses  red  6  s  loses  round.  rnd#-  8 

)  misses  blue  2  &  loses  round.  rnd#=  1 

for  red  9  against  blue  2  at  time  311.39 

"LdJe'SLr'tor  13?  a,.ln.t  .lu.  2  at  tim.  317.30 

S.<ii;,‘S:cr%or  101  aoalnat  blu.  2  «  310.23 

307.40  blue  1  sees  red  6  and  switches  to  narrow  | 

schedule  detect  for  blue  1  apinst  red  «  ^ 

cancel  widedt  for  blue  1  against  red  7  at  time  309.5^ 

cancel  widedt  for  blue  1  against  red  -r-nrr—  2173 

310.40  btsr  ?  dacct,  rad  6  but  canbot  !»  U.ju,,  #d,t.-  1  1  mo-  3173. 

schedule  select  for  blue  1  at  time  310.40  ranae  3172.7 

310.40  blue  1  chooses  weapon  BKEl  to  fire  at  red  6  at  ^ 

310  40  blue  1  selects  red  6  with  priority  9  »<l*ts-  1  1  #tgts.  1 

achadul.  laaat  for  blu.  1  ag.inat  rad  6  a.  tij»  326.05 

schedule  fire  for  blue  1  against  red  6  at  time  328.14 

311.39  red  9  fires  RMI2  at  blue  2 

schedule  impact  for  bullet  149  against  blue 
for  red  5  against  blue  1 

for  red  7  against  blue 

for  red  5  against  blue 

for  red  7  against  blue 

for  red  5  against  blue 

^  at  red  6 

for  bullet  113  against  red 

for  blue  2  against  red  6 

)  mf-kills  blue  2 
for  blue  2  against  red 


schedule  skedet 
schedule  skedet 
schedule  skedet 
schedule  skedet 
schedule  skedet 
317.11  blue  2  fires  BKEl 
schedule  impact 
schedule  fire 
317.30  red  6  (RMIl 
cancel  fire 
schedule  ikill 
schedule  fire 
318.91  blue  2  (BKEl 
319.28  red  10  (RMI2 
schedule  fire 
325.39  red  9  (RMI2 

schedule  reload 
325.39  red 
326.05  blue 


2  at  time  325.39 
at  time  420.04 
at  time  420.04 
at  time  420 . 04 
at  time  420.04 
at  time  420.04 


6  at  time  318.91 
at  time  323.66 
range  -  3172.72  rnd#= 
6  at  time  323-66 


2  against  red  6  at  time  347.30 

6  against  blue  2  at  time  329-97 
red  6  &  loses  round.  rnd#*  9 

blue  2  &  loses  round.  rnd#*  1 

10  against  blue  2  at  time  326.83 
mf-kill3  blue  2  range  -  2967.68  rnd#^ 

J.C  for  red  9  at  time  355.39 

9  begins  to  reload#  fully  exposed 
1  lases  red  6  to  get  range 


) 


for  blue 
for  red 
misses 
misses 
for  red 


326.83  red  10  fires  RMI2  at  blue  2  .  ^  , 

schedule  impact  for  bullet  137  against  blue 
328.14  blue  1  fires  BKEl  at  red  6  .  _  ^ 

schedule  impact  for  bullet  101  against  red  _  _ 

schedule  fire  for  blue  1  against  red  6  at  time  335.59 

329.94  blue  1  (BKEl  )  misses  ted  6  «  loses  round. 

329.97  red  6  fires  RMIl  at  blue  2 


2  at  time  340.83 
6  at  time  329.94 
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2  at  time  343 . 97 


333 

333 

335 


342.43 


337 

340 

340 

340 


schedule  fire 
.39  blue  1  (BKEl 
.83  red  10  (RMI2 
schedule  reload 


342 

342 

342 

343 

345 

345 

345 

345 

345 

345 


schedule  impact  for  bullet  149  against  blue 
.52  red  5  appears  for  blue  4  ,*...• 

schedule  widedt  for  blue  4  against  red  5  at  time 
.52  red  5  fails  field-of-view  search  against  blue  4 

schedule  skedet  for  red  S  against  blue  4  at  time  438.53 

.59  blue  1  fires  BKEl  at  red  6  UmA  -^37  39 

schedule  impact  for  bullet  101  against  red  6 

for  blue  1  against  red  6  at  time  340. yo 
hits  red  6  but  doesn't  kill  it.  rnd#»  9 
misses  blue  2  &  loses  round.  rnd#=  2 

_ _  for  red  10  at  time  370.83 

83  red  10  begins  to  reload,  fully  exposed 

.95  blue  1  fires  BKEl  at  red  6  342  75 

schedule  impact  for  bullet  137  against  red  6  at  time  342.75 
for  blue  1  against  red  6  at  time  3oi.i/ 

5  and  switches  to  narrow  search  #dets (  3)= 
for  blue  3  against  red  5  at  time  345.26 
5  and  switches  to  narrow  search  #det3 (  4)= 
for  blue  4  against  red  5  at  time  345.43 
misses  red  6  &  loses  round.  rnd#—  10 

m-kills  blue  2  .  range  -  3172.72  rnd#-  3 

for  red  6  against  blue  2  at  time  393.17 

26  blue  3  detects  red  5  but  cannot  ID  (regu) ;  #det3-  1  1  rng=  2849 

schedule  select  for  blue  3  at  time  345.26  .  _____  ,949  3 

26  blue  3  chooses  weapon  BKEl  to  fire  at  red  5  at  2849.3 

26  blue  3  selects  red  5  with  priority  14  #dets>  1  1  #tgt3 
schedule  laser  for  blue  3  against  red  5  at  time  347.33 

schedule  fire  for  blue  3  against  red  5  at  time  350.89 

43  blue  4  detects  red  5  but  cannot  ID  (regu);  #det3-  1  1  rng-  2849 
schedule  select  for  blue  4  at  time  345.43 

43  blue  4  chooses  weapon  BKEl  to  fire  at  red  5  at  range  2848.7 


schedule  fire 
,26  blue  3  sees  red 
schedule  detect 
.43  blue  4  sees  red 
schedule  detect 
.75  blue  1  (BKEl  ) 

.97  red  6  (RMIl  ) 

schedule  fire 


1  0 


1  0 


#dets=  1  1  #tgts= 
5  at  time  355.26 
5  at  time  358.31 


347 

347 


347 

347 

347 

350 


351 


352 

352 

355 

355 


355 


357. 


420.04 
1  #tgts- 
393.17 
420.04 
1  #tgts- 
1  #tgts- 


43  blue  4  selects  red  5  with  priority  14 
schedule  laser  for  blue  4  against  red 

schedule  fire  for  blue  4  against  red 

30  blue  2  i-killed. 

cancel  skedet  for  red  5  against  blue  2  at  time 

30  red  6  leaves  blue  2  after  tgt  is  killed  idets-  1 
cancel  fire  for  red  6  against  blue  2  at  time 

cancel  skedet  for  red  7  against  blue  2  at  time 

30  red  9  leaves  blue  2  after  tgt  is  killed  fdets-  1 

30  red  10  leaves  blue  2  after  tgt  is  killed  #dets» 

33  blue  3  lases  red  5  to  get  range 

89  blue  3  fires  BKEl  at  red  5 

schedule  impact  for  bullet  149  against  red 
schedule  fire  for  blue  3  against  red  5 

17  blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  101  against  red 
schedule  fire  for  blue  1  against  red  6  at  time 

.69  blue  3  (BKEl  )  misses  red  5  s  loses  round* 

.97  blue  1  (BKEl  )  hits  red  6  but  doesn  t  kill  it.  rnd#  1 

.26  blue  4  lases  red  5  to  get  range 
.39  red  9  finishes  reloading 

schedule  accel  for  red  9  at  time 

schedule  maxvel  for  red  9  at  time 

,39  red  9  accelerates  from  stationary 

schedule  vanish  for  red  9  against  blue  1 

schedule  appear  for  red  9  against  blue  3 

schedule  appear  for  red  9  against  blue  4 

72  blue  3  fires  BKEl  at  red  5 

schedule  impact  for  bullet  149  against  red 
schedule  fire  for  blue  3  against  red  5 


5  at  time  352.69 
at  time  357.72 

6  at  time  352.97 


355.39 

358.72 


at  time 
at  time 
at  time 


360.39 

360.39 

360.39 


5  at  time  359.52 
at  time  366.71 
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358  . 


358. 

359. 

360. 


366 


368. 

370. 


370. 


370. 


372 

373 


374 

375 


377 


379 

386 


386 


387 

388 
388 


388 

388 

390 

392 


393 

397 


399 

399 


red  5  &  loses  round.  rnd#=  2 
5  but  doesn't  kill  it.  rnd#=  1 
9  against  blue  3  at  time  479.99 
9  against  blue  4  at  time  465.74 


5  at  time  372.28 
at  time  377.91 


375.83 
375.83 
375.83 
rnd#*  2 


400 


31  blue  4  fires  BKEl  at  red  5  .  ^  .  c  *^60  il 

schedule  impact  for  bullet  101  against  red  5 

schedule  fire  for  blue  4  against  red  S  at  time  370.48 

72  red  9  at  full  speed. 

52  blue  3  (BKEl  )  misses 

11  blue  4  (BKEl  )  hits  red 

schedule  appear  for  red 

schedule  appear  for  red 

71  blue  3  fires  BKEl  at  red  5  .  ^  ,  c  Tga  51 

schedule  impact  for  bullet  149  against  red  5 

schedule  fire  for  blue  3  against  red  5  at  time  373. 

51  blue  3  (BKEl  )  misses  red  5  «  loses  round.  rnd#- 

48  blue  4  fires  BKEl  at  red  5 

schedule  impact  for  bullet  101  against  red 
schedule  fire  for  blue  4  against  red  5 
83  red  10  finishes  reloading 

schedule  accel  for  red  10  at  time  370.83 

schedule  maxvel  for  red  10  at  time  374.16 

83  red  10  accelerates  from  stationary 

schedule  vanish  for  red  10  against  blue  1  at  time 

schedule  appear  for  red  10  against  blue  3  at  time 

schedule  appear  for  red-  10  against  blue  4  at  time 

.28  blue  4  (BKEl  )  misses  ’  red  5  &  loses  round. 

91  blue  3  fires  BKEl  at  red  5  -i-ic  -71 

schedule  impact  for  bullet  101  against  red  5 
schedule  fire  for  blue  3  against  red  5  at  time  386.97 

.16  red  10  at  full  speed.  a 

.71  blue  3  (BKEl  )  misses  red  5  ^ J-o^es 

schedule  appear  for  red  10  against  blue  3  at  time  489.48 

schedule  appear  for  red  10  against  blue  4  at  time  475.23 

.91  blue  4  fires  BKEl  at  red  5  c  -170  31 

schedule  impact  for  bullet  101  against  red  5 

schedule  fire  for  blue  4  against  red  ^  at  time  386.17 

.31  blue  4  (BKEl  )  misses  red  5  &  loses  round.  rnd# 

.17  blue  4  fires  BKEl  at  red  5 

schedule  impact  for  bullet  101  against  red 
schedule  fire  for  blue  4  against  red  5 

.97  blue  3  fires  BKEl  at  red  5 

schedule  impact  for  bullet  113  against  red 

schedule  fire  for  blue  3  against  red  5  . 

.57  blue  4  (BKEl  )  misses  red  5  &  loses  round. 

!37  blue  3  (BKEl  )  hits  red  5  but  doesn't  kill  it.  rnd# 

'.31  blue  1  fires  BKEl  at  red  6  .  ^  390  17 

schedule  impact  for  bullet  101  against  red  6  at  time  390.17 

schedule  fire  for  blue  1  against  red  6  at  time  400.45 

.41  red  7  appears  for  blue  4  .  ..  ki...  a 

.41  red  7  fails  field-of-view  search  against  blue  4 

schedule  skedet  for  red  7  against  blue  4  at 

.17  blue  1  (BKEl  )  misses  red  6  loses  round.  rnd# 

.20  blue  3  fires  BKEl  at  red  5  .  ^  c  393  60 

schedule  impact  for  bullet  101  against  red  5  **=  ^^“* 

schedule  fire  for  blue  3  against  red  ^  S 

.60  blue  3  (BKEl  )  misses  red  5  6  loses  round.  rnd# 

.97  blue  4  fires  BKEl  at  red  5  .  ^  .  c  399  37 

schedule  impact  for  bullet  101  against  red  5 

schedule  fire  for  blue  4  against  red  5  at  J28.89 

.37  blue  4  (BKEl  )  misses  red  5  6  loses  round.  rnd# 

.76  blue  3  fires  BKEl  at  red  5  yimic 

schedule  impact  for  bullet  101  against  red  5 
schedule  fire  for  blue  3  against  red  5  at  time  407.44 

.45  blue  1  fires  BKEl  at  red  6 


5  at  time  387.57 
at  time  397.97 

5  at  time  388.37 
at  time  392.20 
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400.45  red  10  sees  blue 
schedule  pinpt 
schedule  impact 
schedule  fire 
401.16  blue  3  (BKEl  ) 

402.25  blue  1  (BKEl  ) 

402.66  red 
402.66  red 


1  muzzle  flash  and  tries  to  detect 
for  red  10  against  blue  1  at  time  403.59 
for  bullet  113  against  red  6  at  time  402.25 
for  blue  1  against  red  6  at  time  412.12 
misses  red  5  &  loses  round.  rnd#*  7 

misses  red  6  &  loses  round.  rnd#*  13 

7  appears  for  blue  3 

7  fails  field-of-view  search  against  blue 


403.59 

403.59 

403.59 


403.59 

405.26 

407.44 


408.84 

412.12 


413.92 

416.71 


422.10 

422.62 


423.90 

424.02 

428.89 


430.29 

430.71 

436.07 

438.10 

438.41 


439.50 

440.21 

440.38 


507.67 
1  1  rng= 


2844. 


cancel  appear 
red  10  halts 
schedule  fire 


489.48 

475.23 

416.71 


schedule  skedet  for  red  7  against  blue  3  at  time 

red  10  detects  blue  1  but  cannot  ID  (pinp) ;  #det3 

schedule  select  for  red  10  at  time  403.5  9 

red  10  chooses  weapon  RMI2  to  fire  at  blue  1  at 
red  10  selects  blue  1  with  priority  9  #dets=  1  1  ftgts 
schedule  slowup  for  red  10  at  time  403.59 

schedule  halt  for  red  10  at  time  405.26 

red  10  brakes  (was  cruising) 

cancel  appear  for  red  10  against  blue  3  at  time 
for  red  10  against  blue  4  at^  time 
range  =2844.  meters 
for  red  10  against  blue  1  at  time 

blue  3  fires  BKEl  at  red  5  ,  ^  a.i 

schedule  impact  for  bullet  101  against  red  5  ^ 

schedule  fire  for  blue  3  against  red  5  at  time  422.62 

blue  3  (BKEl  )  misses  red  5  &  loses  round.  rnd#  8 

blue  1  fires  BKEl  at  red  6  ^  ^ 

schedule  impact  for  bullet  101  against  red  6  at  time  413.92 

schedule  fire  for  blue  1  against  red  6  at  time  422.10 

blue  1  (BKEl  )  misses  red  6  &  loses  round.  rnd#=  14 

red  10  fires  RMI2  at  blue  1 

schedule  impact  for  bullet  101  against  blue 
schedule  skedet  for  red  5  against  blue  1 

schedule  skedet  for  red  7  against  blue  1 

schedule  skedet  for  red  5  against  blue  3 

blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  1  against  red  6 

blue  3  fires  BKEl  at  red  5 

schedule  impact  for  bullet  125  against  red 
schedule  fire  for  blue  3  against  red  5 

blue  1  (BKEl  )  misses  red  6  (  loses  round, 

blue  3  (BKEl  )  misses  red  5  6  loses  round, 

blue  4  fires  BKEl  at  red  5  90 

schedule  impact  for  bullet  113  against  red  5  at  time  430.29 
for  blue  4  against  red  5  at  time  438. lU 
)  misses  red  5  &  loses  round.  rnd#=»  6 

)  misses  blue  1  &  loses  round.  rnd#»  3 

for  red  10  against  blue  1  at  time  436.07 
red  10  fires  RMI2  at  blue  1 
schedule  impact  for  bullet  101  against  blue 
blue  4  fires  BKEl  at  red  5 
schedule  impact  for  bullet  113  against  red 

schedule  fire  for  blue  4  against  red  5 

blue  1  fires  BKEl  at  red  6 
schedule  impact  for  bullet  125  against  red 

for  blue  1  against  red  6 
for  red  5  against  blue  4 
misses  red  5  &  loses  round, 
misses  red  6  &  loses  round. 

blue  3  fires  BKEl  at  red  5  .  c  4=  •  7ft 

schedule  impact  for  bullet  113  against  red  5  at  ^ime  441.78 

schedule  fire  for  blue  3  against  red  5  at  time  452.  9 


1  at  time  430.71 
at  time  525.05 
at  time  525.05 
at  time  525.05 

6  at  time  423.90 
at  time  438 . 41 

5  at  time  424.02 
at  time  440.38 
rnd#=  15 
rnd#*  9 


schedule  fire 
blue  4  (BKEl 
red  10  (RMI2 
schedule  fire 


schedule  fire 
schedule  sJcedet 
blue  4  (BKEl 
blue  1  (BKEl 


1  at  time  450.07 

5  at  time  439.50 
at  time  450.10 

6  at  time  440.21 
at  time  447.00 

at  time  543.54 
rnd#*  7 
rnd#*  16 
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rnd#=  10 


441.78 

447.00 


448.80 

450.07 

450.07 

450.10 


451.50 

452.79 


454.19 

457.36 


458.76 

460.85 


462.25 

465.74 

465.74 

470.36 


471.76 


blue  3  (BKEl  )  misses  red  5  &  loses  round. 

blue  1  fires  BKEl  at  red  6  ^  aa  an 

schedule  impact  for  bullet  113  against  red  6 

schedule  fire  for  blue  1  against  red  6  at 

blue  1  (BKEl  )  misses  red  6  &  loses  rovind. 

red  10  (RMI2  )  misses  blue  1  s  loses  round.  rnd# 

schedule  reload  for  red  10  at  time  480.07 

red  10  begins  to  reload,  fully  exposed 

blue  4  fires  BKEl.  at  red  5  ^ci  an 

schedule  impact  for  bullet  101  against  red  5 

schedule  fire  for  blue  4  against  red  5  at  time  457.36 

blue  4  (BKEl  )  misses  red  5  s  loses  round.  rnd# 

blue  3  fires  BKEl  at  red  5  ^  .  ,ic.i  lo 

schedule  impact  for  bullet  101  against  red  5 

schedule  fire  for  blue  3  against  red  .  ^ 

blue  3  (BKEl  )  hits  red  5  but  doesn  t  kill  it.  rnd# 

blue  4  fires  BKEl  at  red  5  ^  a  4.  dan  76 

schedule  impact  for  bullet  101  against  red  5 

schedule  fire  for  blue  4  against  red  5  at  time  480.43 

blue  4  (BKEl  )  misses  red  5  &  loses  round.  rnd# 

blue  3  fires  BKEl  at  red  5  ^  ^  ^  5c; 

schedule  impact  for  bullet  101  against  red  5  ,-,0  tl 

schedule  fire  for  blue  3  against  red  5  at  time  470.36 

blue  3  (BKEl  )  misses  red  5  &  loses  round.  rnd#=  12 

red  9  appears  for  blue  4  .  ,1 

red  9  fails  field-of-view  search  against  blue  4 

schedule  skedet  for  red  9  against  blue  4  at  time  570.75 

blue  3  fires  BKEl  at  red  5  ^  r  ati  nc. 

.=h.dul.  i«p.ct  for  .!  If 


schedule  fire 
blue  3  (BKEl 
cancel  skedet 
cancel  skedet 
cancel  skedet 
schedule  slowup 


for  blue  3  against  red  5  at  time  480.16 
)  k-kills  red  5  range  -  2427.62  rnd#=  13 

for  red  5  against  blue  1  at  time  525 . 05 

for  red  5  against  blue  3  at  time  525 . 05 

for  red  5  against  blue  4  at  time  543.54 

for  red  5  at  time  471.76 


471.76 


471.76 


471.76 

472.88 


473.43 

475.88 

475.88 

475.88 


476.84 


478. 64 
479.99 

479.99 


scneauie  aiowuif  -  —  7 — -  1  1  1 

blue  3  leaves  red  5  after  tgt  is  killed  #dets-  1  ^ 

cancel  fire  for  blue  3  against  red  5  35^54 

schedule  widedt  for  blue  3  against  red  7  at  time  486.54 

blue  4  leaves  red  5  after  tgt  is  killed  #det3=  1  1  ♦tgts-  1 

cancel  fire  for  blue  4  against  red  5  at  time  480.43 

schedule  widedt  for  blue  4  against  red  7  at  time  487.84 

schedule  widedt  for  blue  4  against  red  9  at  time  472.88 

schedule  halt  for  red  5  at  time  473.43 

red  5  brakes  (was  cruising)  ^  „  ,  as ^  ^  n 

blue  4  sees  red  9  and  switches  to  narrow  search  #det3(  4)-  1  0, 
schedule  detect  for  blue  4  against  red 

cancel  widedt  for  blue  4  against  red  7  at  time  487.84 

red  5  halts  range  -2428.  meters 

blue  4  detects  red  9  but  cannot  ID  (regu);  #dets-  1  1  mg-  2572 
schedule  select  for  blue  4  at  time  475.88  ^c.n^  c 

blue  4  chooses  weapon  BKEl  to  fire  at  red  9  at  2571.6 

blue  4  selects  red  9  with  priority  14  1  1  ^ 

schedule  laser  for  blue  4  against  red  9  at  time  487.33 

schedule  fire  for  blue  4  against  red  9  at  time  488.91 

blue  1  fires  BKEl  at  red  6  ^  479  64 

schedule  impact  for  bullet  101  against  red  6  time  478.64 
schedule  fire  for  blue  1  against  red  6  at  time  492.37 

blue  1  (BKEl  )  misses  red  6  s  loses  round.  rnd#-  1 

red  9  appears  for  blue  3  ao-,  irs 

schedule  widedt  for  blue  3  against  red  9  at  time  482.30 

red  9  fails  field-of-view  search  against  blue  3 


166 


at  time 
at  time 


490.85 

493.17 


494.17 

494.57 

500.21 


500.37 


501.61 

501.89 

502.17 

504.58 


505.98 

507.88 


509.68 

509.86 


511.26 

514.45 


515.85 

515.89 


schedule  skedet  for  red  9  against  blue  3  at  time  585.00 

schedile^fiif”  10  against  blue  1  at  time  480.07 

sSedile^impacr^^or  bulltriOl  against  blue  1  Ifl’To 

blue  3  sees  red  9  and  switches  to  narrow  search  #det3{  3)  1 

“S:du?.  tor  Olu.  3  a„lnrt  red  = 

cancel  widedt  for  blue  3  agains  re  ^  1  1  rna*  2540. 

blue  3  detects  red  9  but  cannot  ID  (regu) / 
schedule  select  for  blue  3  at  time  485.30 
blue  3  chooses  weapon  BKEl  to  fire  at  red  9  at 
blue  3  selects  red  9  with  priority  14  #dets-  1  1  #tgt3 
schedule  laser  for  blue  3  against  red  9 

schedule  fire  for  blue  3  against  red  9 

blue  4  lases  red  9  to  get  range 

blue  4  fires  BKEl  at  red  9 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  4  against  red  9 

blue  4  (BKEl  )  misses  red  9  &  loses  round, 
blue  3  lases  red  9  to  get  range 

blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  1  against  red  6 

blue  3  fires  BKEl  at  red  9 

schedule  impact  for  bullet  125  against  red 
for  blue  3  against  red  9 

for  red  7  against  blue  4 

dud  hits  blue  1 
for  red  10  against  blue  1 
misses  red  6  &  loses  round, 
hits  red  9  but  doesn't  kill  it. 

blue  4  fires  BKEl  at  red  9 

schedule  impact  for  bullet  101  against  re 
schedule  fire  for  blue  4  against  red  9 

blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  1  against  red  6 

blue  4  (BKEl  )  misses  red  9  6  loses  round. 

red  10  fires  RMI2  at  blue  1  me;  «« 

schedule  impact  for  bullet  101  against  blue  1  at  ti 
blue  1  (BKEl  )  misses  red  6  6  loses  round.  rnd#  20 

blue  3  fires  BKEl  at  red  9 

schedule  impact  for  bullet  113  against  red  9 
schedule  fire  for  blue  3  against  red  9  at  ^ime  514.45 

blue  3  (BKEl  )  misses  red  9  6  loses  round.  rnd#-  15 

schedule  skedet  for  red  7  against  blue  3  at  time  612.68 

blue  1  fires  BKEl  at  red  6  .  ^  Kn<s  ga 

schedule  impact  for  bullet  113  against  red  6 
schedule  fire  for  blue  1  against  red  6  at 

blue  1  (BKEl  )  misses  red  6  6  loses  round.  rnd# 

blue  4  fires  BKEl  at  red  9  ^  cn 

schedule  impact  for  bullet  113  against  red  9 
schedule  fire  for  blue  4  against  red  9  at  ^^“*  “6.40 

blue  4  (BKEl  )  misses  red  9  t  loses  round.  rnd# 

blue  3  fires  BKEl  at  red  9  j  a  *.  gia  as 

schedule  impact  for  bullet  113  against  red  9 

for  blue  3  against  red  9  at  time  524. lo 
)  misses  red  9  &  loses  round.  ^nd#-  16 

)  misses  blue  1  6  loses  round.  rnd#-  6 

for  red  10  at  time  545.89 


480.07 

480.07 

482.30 

485.30 

485.30 

485.30 


487.33 

488.91 


490.31 

490.85 

492.37 


493.17 


schedule  fire 
schedule  skedet 
494.07  red  10  (RMI2 
schedule  fire 
blue  1  (BKEl 
blue  3  (BKEl 


9  at  time  490.31 
at  time  500.21 
rnd#-  10 


6  at  time  494.17 
at  time  500.37 

9  at  time  494.57 
at  time  504.58 
at  time  598.43 

at  time  501.89 
rnd#-  19 
rnd#-  14 

9  at  time  501.61 
at  time  509.8  6 

6  at  time  502.17 
at  time  507.88 
rnd#-  11 


schedule  fire 
blue  3  (BKEl 
red  10  (RMI2 
schedule  reload 


aWliV'-aUJkW  - - 

515.89  red  10  begins  to  reload,  fully  exposed 
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516. 


518. 

524. 


525 

526 


527 

529 


531, 

535. 


536 


536 

537 

538 


539 


540 

541 

542 


544 

545 

545 

549 


551 

558 


62  blue  1  fires  BKEl  at  red  6  .  ^  ^  42 

schedule  impact  for  bullet  101  against  red  6 

schedule  fire  for  blue  1  against  red  6  at  time  538  73 

42  blue  1  (BKEl  )  misses  red  6  &  loses  round.  r  # 

18  blue  3  fires  BKEl  at  red  9  .  o  4-  c:2‘^  59 

schedule  impact  for  bullet  101  against  red  9  time  525.58 
schedule  fire  for  blue  3  against  red  9  at  time  529.62 

schedule  skedet  for  red  7  against  blue  1  at  time  630  06 

58  blue  3  (BKEl  )  misses  red  9  &  loses  round.  rnd# 

40  blue  4  fires  BKEl  -  at  red  9  ,  «  4-  90 

schedule  impact  for  bullet  101  against  red  9 

schedule  fire  for  blue  4  against  red  ® 

80  blue  4  (BKEl  )  misses  red  9  s  loses  round.  rnd#-  13 

62  blue  3  fires  BKEl  at  red  9  .  n  591  02 

schedule  impact  for  bullet  101  against  red  9 

schedule  fire  for  blue  3  against  red  9  at  time  536  34 

02  blue  3  (BKEl  )  misses  red  9  &  loses  round.  r 

34  blue  4  fires  BKEl  at  red  9 

schedule  impact  for  bullet  101  against  red 
schedule  fire  for  blue  4  against  red 

34  blue  3  fires  BKEl  at  red  9 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  3  against  red  9 

74  blue  4  (BKEl  )  misses  red  9  6  loses  round. 

74  blue  3  (BKEl  )  misses  red  9  &  loses  round. 

73  blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  101  against  red 
schedule  fire  for  blue  1  against  red  6 

94  blue  4  fires  BKEl  at  red  9 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  4  against  red  9 

53  blue  1  (BKEl  )  misses  red  6  &  loses 

34  blue  4  (BKEl  )  hits  red  9  but  doesn  t  kill  it. 

92  blue  1  fires  BKEl  at  red  6  tiAA  no 

schedule  impact  for  bullet  101  against  red  6 
schedule  fire  for  blue  1  against  red  6  at  time  549.47 

,72  blue  1  (BKEl  )  misses  red  6  &  loses  round. 

,89  red  10  finishes  reloading 

schedule  fire  for  red  10  against  blue 

,89  red  10  fires  BMI2  at  blue  1 

schedule  impact  for  bullet  101  against  blue 
.47  blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  113  against  red 
schedule  fire  for  blue  1  against  red  6 

.27  blue  1  (BKEl  )  misses  red  6  i  loses  round 

,47  blue  4  fires  BKEl  at  red  9  ^  eco  an 

schedule  impact  for  bullet  Il3  against  red  9 

for  blue  4  against  red  9  at  time  568. bs 
)  misses  red  9  &  loses  rounds  rnd#-  16 

)  misses  blue  1  6  loses  round.  rnd#-  7 

for  red  10  against  blue  1  at  time  583.66 

3  fires  BKEl  at  red  9  ^  e-  #- 

7  sees  blue  3  muzzle  flash  and  tries  to  detect 


9  at  time  536.74 
at  time  539.94 

9  at  time  537.74 
at  time  560.20 
rnd#-  14 
rnd#»  19 

6  at  time  540.53 
at  time  542.92 

9  at  time  541.34 
at  time  558.47 
rnd#-  23 
rnd#-  15 


rnd#-  24 

1  at  time  545.89 

1  at  time  559.89 

6  at  time  551.27 
at  time  562.97 
rnd#-  25 


schedule  fire 
559.87  blue  4  (BKEl 
559.89  red  10  (RMI2 
schedule  fire 
560.20  blue 
560.20  red 


561 

562 


for  red  7  against  blue  3  at  time 

for  red  7  against  blue  3  at  time  562.68 
for  bullet  101  against  red  9  at 
for  blue  3  against  red  9  at  time  567.20 
)  misses  red  9  «  loses  round.  rnd#-  20 
.68  red  7  detects  blue  3  but  cannot  ID  '*  J  53“^“ 

cancel  skedet  for  red  7  against  blue  4  at  time  598.43 

cancel  skedet  for  red  7  against  blue  1  at  time  630.06 


cancel  skedet 
schedule  pinpt 
schedule  impact 
schedule  fire 
.60  blue  3  (BKEl 
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562.68 

562.68 

562.97 


564.77 

567.20 


568.60 

568.65 


570.05 

572.46 

572.49 

573.46 

573.46 


573.46 

574.14 


o  for  red  7  at  time  562.68 

3chedul  dmti  t-rt  fire  at  blue  3  at  rsinge  2124.6 

red  7  chooses  weapon  RMH  to  fire  at  oiue  1 

red  7  selects  blue  3  with  priority  9  1  1  #tgts 

schedule  fire  for  red  7  against  blue  3  at  time  572.49 

blue  1  fires  BKEl  at  red  6  564  77 

schedule  impact  for  bullet  101  against  red  6 

schedule  fire  for  blue  1  against  red  6  at  ^^“*^74. 14 

blue  1  (BKEl  )  misses  red  6  s  loses  round.  rnd# 

blue  3  fires  BKEl  at  red  9  .  „  ^  «n 

schedule  impact  for  bullet  101  against  red  9 

schedule  fire  for  blue  3  against  red  9  at  ^^“*572. 46 

blue  3  (BKEl  )  misses  red  9  4  loses  round.  rnd# 

blue  4  fires  BKEl  at  red  9  .  ,  .  „  570  05 

schedule  impact  for  bullet  101  against  red  9 

schedule  fire  for  blue  4  against  red  9  at  time  579.12 

blue  4  (BKEl  )  misses  red  9  i  loses  round.  *^*^'^*“ 

schedule  skedet  for  red  9  against  blue  4  at  time  675.76 

blue  3  fires  BKEl  at  red  9 

Lhedule  impact  for  bullet  101  against  red  9 
schedule  fire  for  blue  3  against  red  9  at  time  579.53 

red  7  fires  RMIl  at  blue  3  ^ .  ca->  ao 

schedule  impact  for  bullet  113  against  blue  3  f 

)  mf-kills  red  9  range  »  224b. maw 

for  red  9  against  blue  3  at  time  585.00 

for  red  9  against  blue  4  at  time  675.76 

for  red  9  at  time  573.46 
red  9  is  moved  from  group  6  to  group  9 
schedule  ikill  for  red  9  against  blue  3 

schedule  halt  for  red  9  at  time  575.13 

red  9  brakes  (was  cruising) 

blue  1  fires  BKEl  at  red  6 

schedule  impact  for  bullet  101  against  red 
for  blue  1  against  red  6 
range  *2246.  meters 

mf-kills  red  6  range  *  3172.72  rnd# 

for  red  6  against  blue  1  at  time  605.94 
at  red  9 


blue  3  (BKEl 
cancel  skedet 
cancel  skedet 
schedule  slowup 


22 


schedule  fire 
red  9  halts 
blue  1  (BKEl 
schedule  ikill 
blue  4  fires  BKEl 


at  time  603.46 


6  at  time  575.94 
at  time  586.59 


) 


575.13 

575.94 

579.12 

579.53 

580.12 

580.12 

580.12 


580.53  blue  3  (BKEl  ) 
581.95  blue  4  sees  red 
schedule  detect 
582.49  red  7  (RMIl  ) 


582.49 

583.66 

584.95 

584.95 


27 


18 


schedule  impact  for  bullet  125  against  ted  9 
schedule  fire  for  blue  4  against  red  9  at  time  589.88 

blue  3  fires  BKEl  at  red  9  =on  «;■? 

schedule  impact  for  bullet  101  against  red  9 
schedule  fire  for  blue  3  against  red  9  at  ... 

blue  4  (BKEl  )  k-killsred  9 

cancel  ikill  for  red  9  against  blue  3  at  time  603.46 

blue  3  leaves  red  9  after  tgt  is  Exiled  idets-  1  1  ^gts 

cancel  fire  for  blue  3  against  red  9  • !  4. 

schedule  widedt  for  blue  3  against  red  7  at  time  586.44 

blue  4  leaves  red  9  after  tgt  is  killed  fdets-  1  J 

cancel  fire  for  blue  4  against  red  ^  9  at  time  589.88 

schedule  widedt  for  blue  4  against  red  7  at  time  JSl*” 

misses  red  9  6  loses  round.  rnd#-  23 
7  and  switches  to  narrow  search  #dets (  4)— 
for  blue  4  against  red  7  at  time  584.95 
k-kills  blue  3  range  -  2058.56  rnd#-  1 

cancel  widedt  for  blue  3  against  red  7  at  time  586.44 

red  7  leaves  blue  3  after  tgt  is  killed  #dets-  1  1  #tgts  1 

red  10  fires  RMI2  at  blue  1 

schedule  impact  for  bullet  113  against  blue  1  Jt  time  5^.66 
blue  4  detects  red  7  but  cannot  ID  (regu);  #dets-  1  1  mg-  2050 

schedule  select  for  blue  4  at  time  584.95  2050  3 

blue  4  chooses  weapon  BKEl  to  fire  at  red  7  at  range  2050.3 


1  0 
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584  . 


586 


588. 

588. 

592. 


593. 

593. 

593 

593. 


595 

595 

596 


597 


597 

597 

602 


603 

605 

612 


613 

626 


627 

627 

636 


637 

641 


642 

648 


649 

659 


660 

678 


95  blue  4  selects  red  7  with  priority  9  ^^ets-  1  1  #tgt3 
schedule  laser  for  blue  4  against  red  7  at  time  588.64 

schedule  fire  for  blue  4  against  red  7  at  time  592.53 

59  blue  1  fires  BKEl  at  red  6  ^  ^ 

schedule  impact  for  bullet  101  against  red  6 
schedule  fire  for  blue  1  against  red  6  at 

39  blue  1  (BKEl  )  misses  red  6  &  loses  round.  rnd# 

64  blue  4  lases  red  7  to  get  range 

53  blue  4  fires  BKEl  at  red  7  ,  ^  4.  •  cQ«a 

schedule  impact  for  bullet  125  against  red  7  ^2 

schedule  fire  for  blue  4  against  red  7  at  596.82 

53  blue  4  (BKEl  )  m-killsred  7  range  =  2021.78  rnd#-  19 

schedule  slowup  for  red  7  at  time  593.53 
53  red  7  is  moved  from  group  6  to  group  10 
schedule  halt  for  red  7  at  time  595.19 

53  red  7  brakes  (was  cruising) 

70  blue  1  fires  BKEl  at  red  6  ^  ^  a.  •  pqc;  qn 

schedule  impact  for  bullet  101  against  red  ^6 
schedule  fire  for  blue  1  against  red  6  at  time  605.64 

.19  red  7  halts  range  -2022.  meters  29 

.50  blue  1  (BKEl  )  misses  red  6  i  loses  round.  rnd# 

.82  blue  4  fires  BKEl  at  red  7  .f  f-ima  S97  82 

schedule  impact  for  bullet  125  against  red  7  ^97.82 

schedule  fire  for  blue  4  against  red  ^  md*=  8 

.66  red  10  (KMI2  )  m£-kills  blue  1  gJs  L  ^ 

cancel  fire  for  blue  1  against  red  6  at  ^^“*505.64 
schedule  ikill  for  blue  1  against  red  10  at  time  ^27.66 

.66  red  10  dis-engs  blue  1  because  current  weapon  empty 
.82  blue  4  (BKEl  )  misses  red  7  (  loses  round.  rnd#  2 

.66  blue  4  fires  BKEl  at  red  7  ^  cni  66 

schedule  impact  for  bullet  101  against  red  7  2  50 

schedule  fire  for  blue  4  against  red  7  at  time  J12.50 

.66  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#-  2 

.94  red  6  i-killed. 

.50  blue  4  fires  BKEl  at  red  7  .  ^  so 

schedule  impact  for  bullet  101  against  red  7  513.50 

schedule  fire  for  blue  4  against  red  ^ 

.50  blue  4  (BKEl  )  misses  red  7  6  loses  round.  rnd# 

.64  blue  4  fires  BKEl  at  red  7  ^  ^  c'»-7  6a 

schedule  impact  for  bullet  101  against  red  7  at  ^ime  627.64 

schedule  fire  for  blue  4  against  red  ^  5, 

. 64  blue  4  (BKEl  )  misses  red  7  6  loses  round.  rnd# 

.66  blue  1  i-killed. 

.64  blue  4  fires  BKEl  at  red  7  .  ^  557  ga 

schedule  impact  for  bullet  101  against  red  7  ^37.64 

schedule  fire  for  blue  4  against  red  7  at 

64  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#  2 

ill  blue  4  fires  BKEl  at  red  7  .  ^  .  7  ga,  11 

schedule  impact  for  bullet  101  against  red  7  ^^“*542. 11 

schedule  fire  for  blue  4  against  red  „ 

11  blue  4  (BKEl  )  hits  red  7  but  doesn  t  kill  it.  md#  2 

!43  blue  4  fires  BKEl  at  red  7  .  ^  .  7  gag  43 

schedule  impact  for  bullet  101  against  red  7  ^^“549.43 

schedule  fire  for  blue  4  against  red  7  at  time  659.92 

.43  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#**  2 

.92  blue  4  fires  BKEl  at  red  7  .  „  .  7  ggo  99 

schedule  impact  for  bullet  101  against  red  7  at  time  660.92 

schedule  fire  for  blue  4  against  red  7  at  time  678.05 

.92  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd# 

.05  blue  4  fires  BKEl  at  red  7  ,  ^  ^  7  679  05 

schedule  impact  for  bullet  101  against  red  7  at  time  679.05 
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679 

683 


684 

691 


692 

702 


703 

707 


708 

712 


713 

726 


727 

735 


736 

744 


745 

756 


757 

770 


771 

111 


778 

778 


rep 

1 


schedule  fire  for  blue  4  against  red  7  at  time  683.64 

05  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd# 

64  blue  4  fires  BKEl  at  red  7  t  cqa  54 

schedule  impact  for  bullet  101  against  red  7  time  684.64 
schedule  fire  for  blue  4  against  red  7  at  time  691.06 

64  blue  4  (BKEl  )  misses  red  7  S  loses  round.  rnd#  2 

06  blue  4  fires  BKEl  at  red  7  ,  ^  ca-y  ng 

schedule  impact  for  bullet  101  against  red  7  *t  time  692.06 
schedule  fire  for  blue  4  against  red  7  at  time  702.06 

06  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#-  3 

06  blue  4  fires  BKEl  at  red  7  j  t  7m  06 

schedule  impact  for  bullet  101  against  red  7  at  time  703.06 

schedule  fire  for  blue  4  against  red  7  at  time  707.93 

.06  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#  31 

,93  blue  4  fires  BKEl  at  red  7  .  ^  t  gna  03 

schedule  impact  for  bullet  101  against  red  7  at  time  708.93 

schedule  fire  for  blue  4  against  red  7  at  time  712.9 

,93  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#=  32 

,97  blue  4  fires  BKEl  at  red  7  .  _  j  t  a*.  ..h-o  713  97 

schedule  impact  for  bullet  101  against  red  7 

schedule  fire  for  blue  4  against  red  7  at  time  726.19 

.97  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#  33 

!i9  blue  4  fires  BKEl  at  red  7  ,  ,  ^  777  iq 

schedule  impact  for  bullet  101  against  red  7 
schedule  fire  for  blue  4  against  red  7  at  time  ^5.85 

.19  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#- 

las  blue  4  fires  BKEl  at  red  7  ^  77c  06 

schedule  impact  for  bullet  101  against  red  7  at  time  736.85 
schedule  fire  for  blue  4  against  red  7  at  ^ime  744.60 

.85  blue  4  (BKEl  )  misses  red  7  6  loses  round.  rnd#  3 

.60  blue  4  fires  BKEl  at  red  7  ^  cn 

schedule  impact  for  bullet  101  against  red  7  at  time  745.60 

schedule  fire  for  blue  4  against  red  7  at  time  756.15 

.60  blue  4  (BKEl  )  misses  red  7  &  loses  rovmd.  rnd#-  36 

.15  blue  4  fires  BKEl  at  red  7  tct  le 

schedule  impact  for  bullet  101  against  red  7  at  time  757.15 

schedule  fire  for  blue  4  against  red  7  at  time  770.89 

.15  blue  4  (BKEl  )  misses  red  7  &  loses  round.  rnd#-  3 

.89  blue  4  fires  BKEl  at  red  7  ,,  t  ^  771  ag 

schedule  impact  for  bullet  101  against  red  7  at  time  771.89 

schedule  fire  for  blue  4  against  red  7  at  time  777.25 

.89  blue  4  (B3<E1  )  misses  red  7  «  loses  round.  rnd#- 

.25  blue  4  fires  BKEl  at  red  7  .  ^  77ft  ?5 

schedule  impact  for  bullet  101  against  red  7  at  time  778.25 

schedule  fire  for  blue  4  against  red  7  at  39 

.25  blue  4  (BKEl  )  k-kills  red  7  ”  1  ^I'itats-  1 

.25  blue  4  leaves  red  7  after  tgt  is  killed  #det3-  1  1  Jf^^ts 

cancel  fire  for  blue  4  against  red  7  at  time  792 .  li 

s..d,  .o. 


GROUNDWAES  6.52 


INITIAL  CONDITIONS: 

Scenario:  Red  Attack 

Terrain:  A1  Mafraq 

Attack  Distribution:  Frontal 
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Atmospheric  Conditions: 

10.0  km.  visibility  ... 

Pinpoint  Restrictions:  Only  if  p-infinity  >  0 

Replications:  1 

Game  range:  4000  meters 
Max  Time:  1050.0  seconds 


Number  Unit 
Name 

4  BTNK 
4  RTNK 
2  RAPC 


Vehicle 

Name 

BTNK 

RTNK 

RAPC 


Weaponl 

Name 

BKBl 

RKEl 

RMI2 


Weapon2 

Name 

NULL 

RMIl 

NULL 


Weapons 

Name 

NULL 

NULL 

NULL 


Sensor 

Name 

BTNK 

RTNK 

RTNK 


RESULTS : 


1.67  exchange  ratio 
1.00  surviving  force  ratio 


***  Average  Losses  by  Direct  Fire  *♦* 
Enemy  Friendly 
Red  Losses  5.00  *00 

Blue  Losses  3.00  -00 


System  Exchange  Ratios  ***** 

(vehicles  killed  per  vehicle  lost) 
_ - 


BTNK 

RTNK 

RAPC 


1.67 

.50 

1.00 


Killer  -  Victim  Scoreboard  (Kills) 


Killers  I 
BTNK 
RTNK 
RAPC 
Pr.  Art 
On-*  call 

Total  Killed  -> 


Victims — >  BTNK 


RTNK 


RAPC 


.00 

4.00 

1.00 

2.00 

.00 

.00 

1.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.00 

4.00 

1.00 

Total 

5.00 

2.00 

1.00 


Alive 


BTNK 

25.0 

RTNK 

.0 

RAPC 

50.0 

Losses  as  a 

Function  of 

Time 

Time  Interval 

RED  Dead 

0- 

60 

.00 

60- 

120 

.00 

120- 

180 

.00 

180- 

240 

,00 

240- 

300 

1.00 

300- 

360 

1.00 

M-Dead 
.0 
.0 
.0 


Dead 

MSF-Dead 

DEAD 

.0 

50.0 

25.0 

.0 

50.0 

50.0 

.0 

.0 

50.0 

BLUE  Dead 
.00 
.00 
.00 
.00 
.00 
1.00 


Exchange  Ratio 
.00 
.00 
.00 
.00 
.00 
1.00 
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360- 

420- 

480- 

540- 

600- 

660- 

720- 

780- 

840- 

900- 

960- 

1020- 


420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 


1.00 

2.00 

2.00 

4.00 

4.00 

4.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 


1.00 

1.00 

1.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 


1.00 

2.00 

2.00 

1.33 

1.33 

1.33 

1.67 

1.67 

1.67 

1.67 

1.67 

1.67 


*****★*★*★*★★*  blue  Force  Performance 


sensor  Performance  ******* 

TARGETS  — >  RTNK  RAPC  •  Total 

OBSERVERS  I  Reg.  Pinp.  Reg.  Pinp.  Reg. 

BTNK  I  10.0  .0  2.0  .0  12.0  .0 

Totals  I  10.0  .0  2.0  .0  12.0  .0 


★★*★*★*  Weapon  Performance 


*★*★★***  SHOTS  ******** 


TARGETS  - 
BTNK  BKEl 
BTNK 
Totals 


->  RTNK 
81.0 
81.0 
81.0 


RAPC 

19.0 

19.0 

19.0 


Total 

100.0 

100.0 

100.0 


★*★★*★**  hits  ******** 


BTNK 

BTNK 

Totals 


BKEl 


RTNK 

RAPC 

Total 

15.0 

4.0 

19.0 

15.0 

4.0 

19.0 

15.0 

4.0 

19.0 

kills 


***★**★♦ 


TARGETS  — >  RTNK  RAPC  Total 
BTNK  BKEl  4.0  1.0  5.0 
BTNK  4.0  1.0  5.0 
Totals  4.0  1.0  5.0 


**************  red  Force  Performance  ************* 


★*★★***  Sensor  Performance  ******* 
TARGETS  — >  BTNK  Total 

OBSERVERS!  Reg.  Pinp.  Reg.  Pinp. 
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RTKK  I  •  0 

RAPC  I  -0 

Totals  I  *0 


2.0  .0  2.0 

3.0  .0  3.0 

5.0  .0  5.0 


*******  Weapon  Performance  ******* 


********  SHOTS  ******** 


TARGETS  — 
RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


BTNK 

Total 

.0 

.0 

4.0 

4.0 

4.0 

4.0 

10.0 

10.0 

10.0 

10.0 

14.0 

14.0 

********  hits  ******** 


TARGETS  — > 
RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  RMI2 

RAPC 

Totals 


BTNK  Total 

.0  .0 

3.0  3.0 

3.0  3.0- 

3.0  3.0 

3.0  3.0 

6.0  6-0 


********  kills  ******** 


TARGETS  — > 
RTNK  RKEl 
RTNK  RMIl 
RTNK 

RAPC  BMI2 

RAPC 

Totals 


BTNK  Total 

.0  .0 

2.0  2.0 

2.0  2.0 

1.0  1.0 

1.0  1.0 

3.0  3.0 


*******  sensor  performance  by  range  ****** 


Unit:  BTNK  vs  Unit 


Range  Interval 

0- 

499 

500- 

999 

1000- 

1499 

1500- 

1999 

2000- 

2499 

2500- 

2999 

3000- 

3499 

3500- 

3999 

4000- 

4499 

RTNK 


Total 

Regular 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

1.00 

2.00 

2.00 

3.00 

3.00 

4.00 

4.00 

.00 

.00 

Pinpoint 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


Unit:  BTNK  vs  Unit: 
Range  Interval  I 

0-  499  I 

500-  999  I 

1000-  1499  I 


RAPC 


Total 

Regular 

Pinpoint 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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1500-  1999 

2000-  2499 

2500-  2999 

3000-  3499 

3500-  3999 

4000-  4499 


o 

o 

.00 

.00 

.00 

2.00 

2.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


:  RTNK 

vs  Unit:  BTNK 

lae  Interval  1 

Total 

Regular 

Pinpoint 

0- 

499  1 

.00 

.00 

.00 

500- 

999  1 

.00 

.00 

.  00 

1000- 

1499  1 

.00 

.00 

.  00 

1500- 

1999  1 

.00 

.00 

.00 

2000- 

2499  1 

1.00 

.00 

1.00 

2500- 

2999  1 

.00 

.00 

.  00 

3000- 

3499  i 

1.00 

.00 

1.00 

3500- 

3999  1 

.00 

.00 

.00 

4000- 

4499  i 

.00 

.00 

.  00 

Unit:  RAPC 

vs  Unit:  BTNK 

Ranae  Interval  1 

Total 

Regular 

pinpoint 

0- 

499  1 

.00 

.00 

•  00 

500- 

999  1 

.00 

.00 

.  00 

1000- 

1499  1 

,00 

.00 

.00 

1500- 

1999  1 

.00 

.00 

.00 

2000- 

2499  1 

.00 

.00 

.00 

2500- 

2999  1 

3.00 

.00 

3.00 

3000- 

3499  1 

,00 

.00 

.00 

3500- 

3999  1 

.00 

.00 

.00 

4000- 

4499  1 

.00 

.00 

.00 

*****  FOV  SENSOR  PERFORMANCE  BY  RANGE  ***** 


Unit:  BTNK 


Tgts  Actually  Acquired 


Tgts  W-Acq/  N-Failed 


Range  Interval 
0-  499 

500-  999 

1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 
4000-  4499 
Totals 


# 

Avg  W  Time 

Avg  N  Time 

# 

Avg  W  Time 

.00 

.00 

,00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

1.84 

3.00 

.00 

.00 

4.00 

21-33 

3.00 

.00 

.00 

3.00 

4.04 

3.00 

.00 

.00 

4.00 

11.82 

3.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

12.00 

12.21 

3.00 

.00 

.00 

*******  WEAPON  PERFORMANCE  BY  RANGE  ****** 


Unit/Weap:  BTNK  /BKEl 
Range  Interval  I  Shots 
0-  499  .00 


vs  Unit:  RTNK 
Hits  Kills 
.00  .00 


Range  P(hit)  P{k/h) 
500  .96  .87 


P(lt/s) 

.84 
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500-  999 

1000-  1499  -00 
1500-  1999  *00 
2000-  2499  26.00 
2500-  2999  17.00 
3000-  3499  38.00 
3500-  3999  -00 


Unit/Weap:  BTNK  / 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  -00 

1000-  1499  -00 

1500-  1999  .00 

2000-  2499  26.00 

2500-  2999  17.00 

3000-  3499  38.00 

3500-  3999  .00 


.00 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

5.00 

2.00 

2500 

2.00 

.00 

3000 

8.00 

2.00 

3500 

.00 

.00 

4000 

vs  Unit 

:  RTNK 

Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5.00 

2.00 

2.00 

.00 

8.00 

2.00 

.00 

.00 

57 

.66 

.38 

31 

.54 

.17 

26 

.54 

.14 

12 

.49 

.06 

11 

.48 

.05 

08 

.44 

.04 

00 

.00 

.00 

Unit/Weap:  BTNK  /BKEl 
Range  Interval  1  Shots 


0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  17.00 

2500-  2999  2.00 

3000-  3499  .00 

3500-  3999  .00 


vs  Unit:  RAPC 
Hits  Kills  Range 

.00  .00  500 

.00  .00  1000 

.00  .00  1500 

.00  .00  2000 

3.00  1.00  2500 

1.00  .00  3000 

.00  .00  3500 

.00  .00  4000 


P(hit)  P(k/h)  P(Jc/s) 

.94  .87  .82 

.51  .66  .34 

.27  .54  .15 

.22  .54  .12 

.10  .49  .05 

.09  .48  .04 

.07  .44  .03 

.00  .00  .00 


Uni t /We  ap :  BTNK 

/ 

Range  Interval  1 

Shots 

0-  499 

.00 

500-  999 

.00 

1000-  1499 

.00 

1500-  1999 

.00 

2000-  2499 

17.00 

2500-  2999 

2.00 

3000-  3499 

.00 

3500-  3999 

.00 

vs  Unit :  RAPC 


Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.00 

1.00 

1.00 

.00 

.00 

.00 

.00 

.00 

Unit/Weap:  RTNK  /RMIl 
Range  Interval  I  Shots 


0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  1.00 

2500-  2999  .00 

3000-  3499  3.00 

3500-  3999  .00 


vs  Unit:  BTNK 


Hits 

Kills 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

1.00 

.00 

.00 

2.00 

1.00 

.00 

.00 

Range 

P(hit) 

500 

.61 

1000 

.55 

1500 

.76 

2000 

.64 

2500 

.51 

3000 

.40 

3500 

.32 

4000 

.00 

(k/h) 

P (k/s) 

.59 

.36 

.59 

.33 

.66 

.50 

.66 

.43 

.59 

.30 

.55 

.22 

.52 

.17 

.00 

.00 

Unit/Weap:  RTNK  / 
Range  Interval  I  Shots 
0-  499  .00 

500-  999  .00 


vs  Unit:  BTNK 
Hits  Kills 
.00  .00 

.00  .00 
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1000-  1499 
1500-  1999 
2000-  2499 
2500-  2999 
3000-  3499 
3500-  3999 


.00 

.00 

1.00 

.00 

3.00 

.00 


.00 

.00 

1.00 

.00 

2.00 

.00 


,00 

.00 

1.00 

.00 

1.00 

.00 


Unit/Weap:  RA.PC  /RMI2 
Range  Interval  I  Shota 


0-  499  .00 

500-  999  .00 

1000-  1499  .00 

1500-  1999  .00 

2000-  2499  .00 

2500-  2999  10.00 

3000-  3499  .00 

3500-  3999  .00 


VS  Unit 

:  BTNK 

Hits 

Kills 

Range 

.00 

.00 

500 

.00 

.00 

1000 

.00 

.00 

1500 

.00 

.00 

2000 

.00 

.00 

2500 

3.00 

1.00 

3000 

.00 

.00 

3500 

.00 

.00 

4000 

P{hit) 

P(k/h) 

P (k/s) 

.61 

.59 

.36 

.55 

.59 

.33 

.76 

.66 

.50 

.64 

.66 

.43 

.51 

.59 

.30 

.40 

.55 

.22 

.32 

.52 

.17 

.00 

.00 

.00 

Unit/Weap:  RAPC 

/ 

vs  Unit 

:  BTNK 

Range  Interval  1 

Shots 

Hits 

Kills 

0-  499 

.00 

.00 

.00 

500-  999 

.00 

.00 

.00 

1000-  1499 

.00 

.00 

.00 

1500-  1999 

.00 

.00 

,00 

2000-  2499 

.00 

.00 

.00 

2500-  2999 

10.00 

3.00 

1.00 

3000-  3499 

.00 

.00 

.00 

3500-  3999 

.00 

.00 

.00 

24.40  blue  rnds  consumed  per  red  unit  killed 
38.33  red  rnds  consumed  per  blue  unit  killed 


.00 

.00 


avg  num  times  each 
avg  niom  times  each 


blue  unit  acheds  a 
red  unit  scheda  a 


delayed  emg  firing 
delayed  emg  firing 


times  each  blue  unit  fires  a  delayed  emg  round 
unit  fires  a  delayed  emg  round 


.00  avg  n\m 

.00  avg  num  times  each  red 

.00  avg  extra  time  each  blue 
.00  avg  extra  time  each  red 

.00  avg  extra  time  each  blue 
.00  avg  extra  time  each  red 

Thu  Nov  19  14:36:52  est  1998 


unit  scheds  a  delayed  emg  firing 
unit  scheds  a  delayed  emg  firing 

unit  fires  a  delayed  emg  ro\ind 
unit  fires  a  delayed  emg  round 


7.  Release  Authority 


The  Groundwars  Model  is  the  property  of  the  United  SUtes  Government.  TTie  model  my  ^ 

government  agency  which  has  a  use  for  it.  However,  release  to  a  government  agency  does  not  give  authority 
for  that  agency  to  release  the  model  to  other  agencies  or  contractors. 
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rontractors  are  pennitted  use  of  the  model  if  a  contract  exists  with  the  government  which  requires 

r::  j".  u  .,eo„do. »,  .bf«  amsaa  wu. 

provide  the  model  to  the  government  POC,  who  in  turn  provides  it  to  the  contractor. 

Anv  modifications  which  are  made  to  the  model  should  be  provided  to  this  office.  Any  errors  m  the 
„odol  u,  oo.  of  0.0  poboo  of  CO.UC,  b.  0»  .o«  .«..iob.  Ro.p»ob,  fo,  O.0  .bodo.  0.c«,d 

be  sent  to: 


Director 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  AMXSY-CA  (G.  Comstock) 

392  Hopkins  Road 

Aberdeen  Proving  Ground,  MD  21005-5071 


8.  Points  of  Contact 

Tb.  followibg  Uo.  provido,  potaB  or  pl«es  of  cobUo.  for  ,u«<io..  poruibibg  u.  Oio  GrObndw.r»  Model  uid 
required  input  data. 

•  Groundwars  Model: 

Gary  Comstock  (DSN  298-6623) 

Jeff  Corley  (DSN  298-2090) 

BiU  Yeakel  (DSN  298-2153) 

Armor  &  Infantry  Branch, 

Close  Combat  Analysis  Division, 

AMSAA 

•  Vulnerability  Data: 

Survivability/Lethality  Analysis  Directorate  (SLAD) 

Army  Research  Laboratory  (ARL) 

Aberdeen  Proving  Ground,  MD 

a  Terrain  Data: 

Danny  Champion  (DSN  258-5891), 

TRAC, 

White  Sands  Missile  Range,  NM 

a  Target  Acquisition: 

Jeff  Matthews  (DSN  298-6616) 

STA  Team,  C4ISR  Branch 
Combat  Support  Analysis  Division, 

AMSAA 

a  Other  Armor,  Infantry  Data: 

Bill  Yeakel  (DSN  298-2153) 
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Gary  Drake  (DSN  298-2098) 
Armor  &  Infantry  Branch 
Close  Combat  Analysis  Division 
AMSAA 


(Commercial  phone  prefix  for  AMSAA  and  ARL  is  (410)-278-XXXX) 
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9.  Distribution  List 


Copies  Organization 
4  Director 

US  Army  Armament  RD&E  Center 
ATTN:  SMCAR-FSS-E  (J.  Brooks) 
SMCAR-FSS-E  (A.  Rahe) 
SMCAR-FSF-B  (R.Gullifer) 
SMCAR-FS-A(l)  (R.  Collett) 
Picatinny  Arsenal, NJ  07806-5000 


2  Commander 

US  Army  Survivability 
Management  Office 
ATTN:  SLCSM-SE  (B.  King) 
2800  Powder  Mill  Road 
Adelphi,  MD  20783-1145 


7  Coininander 

Defense  Technical  Information 
Center 

ATTN:  DTIC-FDAC 
Cameron  Station^  Bldg  5 
Alexandria,  VA  22304-6145 


1  Director 

US  Army  Vulnerability  Assessment 
Office 

ATTN:  SLCVA  (D.  Mathews) 

White  Sands  Missile  Range,  NM 
88002-5513 


5  Commander 

US  Army  Missile  Command 
ATTN:  AMSMI-OR-SA  (N.  Powell) 

(J.  Smith) 

AMSMI-RD-SM  (H.  Harber) 
AMSMI-RD-SS 
AMSMI-SW  (C.  George) 
Redstone  Arsenal, AL  35898-5060 


1  Commander 

US  Army  Armor  Center 
ATTN:  ATZK-CDC  (L.  Vowels) 
Fort  Knox,  KY  40121-5212 
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3  Commander 

US  Army  Tank  Automotive  Command 
ATTN:  AMSTA-VSA  (M.  Kerr) 

AMSTA-RSC  (B.  Bowdoin) 
AMSTA-CMB-T  (C.  Karras) 
Warren,  MI  48397-5000 


1  Commander 

US  Army  Communications-Electronics 
Command  at  Ft.  Monmouth 
ATTN:  AMSEL-RD-EW-C  (J.  Hardy) 

Fort  Monmouth,  NJ  07703-5000 


1  Commander 

Night  Vision  Electronic  Sensors  Directorate 
ATTN:  AMSEL-RD-NV-GSD  (J.  England) 

Fort  Belvior,  VA  22060-5677 


1  Commander 

US  Army  Natick  Research  Development 
and  Engineering  Center 
ATTN:  STRNC-AC  (J.  O'Keefe) 

Natick,  MA  01760-5000 


3  Program  Executive  Office 

Armored  Systems  Modernization 
ATTN:  SFAE-ASM-SS-P  (D.  Bjoraker) 

(L.  Jokubaitis) 

Warren,  MI  48397-5000 


1  HQDA 

ATTN;  SAUS-OR  (LTC  John  A.  Marriott) 
Pentagon,  Room  1E643 
Washington,  DC  20310-0102 


2  HQDA 

ATTN:  SARD- DO  (COL  Mike  La vine) 
Washington,  DC  20310-0102 


1  Commander 

U.S.  Army  Field  Artillery  School 
ATTN;  ATSF-CCB  (R.  Lillard) 

Fort  Sill,  OK  73503-5600 
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1  Commander 
HQ  TRADOC 

ATTN:  Robert  J.  Tristani 
LTC  Scott  Collender 
EELSBL,  Bldg  11 
Fort  Monroe,  VA  23651-5000 


2  US  Army  Tank-automotive  &  Armaments  Command 
ATTN:  AMSTA-TR-D  (Mr.  Roger  Halle) 

(Mr.  Pete  Marrero) 

Warren,  MI  48397-5000 


4  Project  Manager 

Tank  Main  Armament  Systems 
SFAE-GCSS-TMA 
ATTN;  COL  Ray  Pawlicki 
Shel  Rachlin 
Ray  Carr 
Bob  Darcy 

Picatinney  Arsenal,  NJ  07806-5000 


Commander,  US-ARDEC 

ATTN;  AMSTA-AR-ASA  (John  Kovacs) 

ASCO-Building  1 

Picatinney  Arsenal,  NJ  07806-5000 


1  Analysis  and  Simulation,  Inc. 
ATTN:  P.  Patti 

172  Holtz  Road,  One  American  Park 
Buffalo,  NY  14225 


1  Dynetics,  Inc. 
p.O.  Drawer  B 
ATTN:  T.  Gil 

Huntsville,  AL  35814-5050 


1  General  Dynamics  Land  Systems,  Inc. 
ATTN;  J.  Keyes 
P.O.  Box  2074 
Warren,  MI  48090-2074 
Mail  Zone  436-21-19 
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1  Hercules  Defense  Electronics 
Systems,  Inc. 

ATTN:  J.  Harrison 
P.0,  Box  4648 
Clearwater,  FL  34618 


1  Karaan  Sciences  Corporation 
ATTN:  L.  Owen 
P.O.  Box  7463 

Colorado  Springs,  CO  80933-7463 


1  Nomura  Enterprises,  Inc. 
ATTN;  J.  Manna 
2832  Fifth  Street 
Rock  Island,  IL  61201 


1  SURVIAC  Satellite  Office 
ATTN;  M.  McGinnis 
Ste.  1610 

1300  North  Seventeenth  Street 
Rosslyn,  VA  22209 


1  PRIMEX  Technologies,  Inc. 

ATTN:  Lee  Whitmore 

Ordnance  and  Tactical  Systems  Division 
10101  Ninth  Street  North 
St.  Petersburg,  FL  33716 


1  General  Dynamics  Ordnance  Systems 
ATTN:  Dr.  Leo  P.  Sheporaitus 
Lakeside  Avenue 
Burlington,  Vermont  05401-4985 


3  Booz-Allen  &  Hamilton  Inc. 

ATTN:  Kent  Pankratz 
JoAnne  Lab rum 
Daniel  Brassard 
4001  North  Fairfax  Drive 
Suite  650 

Arlington,  VA  22203 

2  United  Defense  LP  Ground  System  Division 
ATTN:  Charles  Millard 
Dennis  Brewer 

1125  Coleman  Avenue  Box  367 
San  Jose,  CA  95103 
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3  United  Defense  LP 
ATTN:  John  Perry 
M250 

4800  East  River  Road 
Minneapolis,  MINN  55421 


1  Teledyne  Brown  Engineering 
ATTN:  Ray  Livingston 
M560,  PO  Box  070007 
Huntsville,  AL  35807-7007 


Aberdeen  Proving  Ground 


2  Director 

Army  Research  Laboratory 

ATTN:  AMSRL-WM-BE  (William  F.  Oberle,  III) 


2  Commander 

Evaluation  Analysis  Center 
ATTN:  Larry  Bowman 

Lewis  Fillinger 
Aberdeen  Proving  Ground,  MD 


63  Director  . 

US  Army  Materiel  Systems  Analysis  Activity 

ATTN:  AMXSY-C  (Wilbert  Brooks) 

(Alex  Wong) 

(Jesse  Brewer) 

AMXSY-CA  (Gary  Comstock) 

(Bill  Yeakel) 

(Jeff  Corley) 

(Gary  Drake) 

(Jim  Carr) 

(Lisa  Karagulian) 

(George  Malouf) 

(Irene  Johnson) 

(John  Carlineo) 

(MAJ  Kevin  Dodson) 

(Peter  Schwartz) 

35  extra 

AMXSY-CS  (LTC  Lin  Towns el) 

(Tom  Ruth) 

(Mike  Schmidt) 

(Don  Hodge) 

AMXSY-SC  (Harvey  Lee) 

(Lilly  Harrington) 
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(Ginny  Kistner) 
(John  Mazz) 
(Fred  Campbell) 
(Ron  Thompson) 
(MAJ  Lockhart) 
AMXSY-PA  (RPC,  3cys) 


« 


185 


